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PEEFACE TO THE FIEST EDITION 


TJjiESE, •appear ii| type for* the purpose^ of 
supplying the f^t want, airl ot gratifying the 
universal desire among Brassfoiin^ers, *for such a 
production. 

The, author nas ocen caretui not to enlarge me 
Manual beyond a cost accessible to all wdrkmen. 
•In ‘accomplishing this, greater space has ^een 
devoted to those particulars in which worknvjm ^are 
considered^ most defective, anS consequently less 
^pace has been assigned to other well-known 
processes. 

British, American, and Continental works have 
supplied some of the author's materials ; which, 
with the original matter, will, it is hoped, improve 
and bTmefit tb(^e for whom the tf^itise is in^nded. 



PEEPi^E' TO TtfE SECOND •EDITION,, 

I'liE Ifid'st ^Edition of this little work was written 
simply to meet local requirements. It is, however, 
gratifying to find thdt it took a wider range of 
usefulness, whidh is evid(?nced hy *a demand for 
another editiqn. 

There hhs recently been published in Germany 
some account of a few procewes for bronzing brass, 
very similar to tliose which seven years ago were 
proposed in the First Edition of this book. These 
have been added, together with such new matter as, 
wilj. tend to increase the value of the worlf^ every 
page* df which has Ijf cn carefully revised. 

PEEFACE TO THE SEVENTH EDITION. 

The sale of this little book having been steadily 
maintained, the publishers have taken the oppor- 
tunity ^f a new Silition being calldfi for to add a 
table of the new Imperial Standard Wire Gauge, 
prepared by the Irpn and Steel Wire Manufacturers^ 
.A.880ciation, ajud another useful tablq givt::g; the 
Pfoperties* of Materi^lsj by various authorities.’ 
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BJlASSFOimDER’S* MANUAL 


"ON THE GENERAL CONSTRUCTION Of A 
BRASS-F&UNDRY. 

In erecting new works, or alterinj^ old ones, mdhy 
things requine to be considered in order to save 
time and labour in the process of manufackiring, 
asVell as to save expense in the first ci>»fc. 

It is always good* economy to employ a properly < 
qualified person, acquainted with the whole details 
f>f the business, to furnish plans for new or altered 
works — though tjiere is often sorag difficulty i% ob- 
taining an individual so qualified. 

We lay down the following general principles, In 
^e hope that they will pr^ve useflil to those who 
may hafelo cdhstruct abrass/dtundry. 

Very much depends upon /^he*eltent of -^le wotka 
required. ^For moderate- nuroases •there will be re- 
quired — 
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A warehouse, '‘including offices, &c. 

A patlorn shop and pattern room. 

A moulding shop. 

A casting shop. 

A dressing room. 

A finishing, shop. 

A dipping and colouring room. 

A lacquering room. 

The sizes of all the shops and rooms must bo left 
to the judgment of the employer, wlio alone knows 
the class of work he purposes carrying on, and the 
extent of space required for his several operations. 

It is exceedingly desirable that a view of all the 
interiors of the shops should be had from, the ware- 
house, if possible. Connected with the warehouse 
should be a stores *’oom'und packing-hall. 

The Pattern Shop and Pattern Hoorn are usually 
connected, jret distinct. Both must be accessible 
from the warehouse. The pattern room is best 
lighted from the roof, in order to give the largest 
amount of wall space. Abundance of light is essen- 
tial in this room. In the pattern shop a few side 
windows are desirable, as lines aie better seen by 
side light than by roof light. 

It is ronimon to have both Moulding and Casting 
Shops in ono, and for a small work the plan is wet 
enough ; but whe^’o a dozen moulders are employed, 
it is better to divideThe work and 8eparate^the shops, 
m^whiciji case the flooi*s should not be oa the same ' 
level, buA the casting-shop floor should be 2 feet 
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6^nclics above the level of 1|ie moulding- shop floor. 
This arrangement prevents all stooping on the part ^ 
of the men when removing the flasks •froBF the 
benches or tubs to the floor of the casting shop. The 
moulders never enter the castfug shop, but simply 
plate the flasks t)n the cifcting-shop*floor, through 
openings in the paatition dividiflg the ^hops. The* 
moiilding -shop should therefore be narrow, so as to 
give the men but a^sborf^ distance to carry the flafjvs 
from the benches to the casting-shop floor. The 
•moulding shop mi 3t be well lighted. This iS|done 
best from above, immediately over the tubs. The 
tubs {ire usually placed along the whole length pf 
the shop ; but where space ig valuable, more mdiUds 
can be accommodated by placing the tubs at right 
angles to the wall, two being j)laced back to back, 
as desks are in a counting-house. Tht sand-cellar 
should be as near thb centre of the shoj) as possible, 
with a shoot from the outside, so as to save any 
•further carrying. In the moulding shop are placed 
the dryinp^ stov% and core stove a^d, if postiblc, 
these should be heated by means ^of steam jackets, 
so as to save fires in the moulding shop* This plan 
has also tho advantage of iteepiiig* the place much 
oleanerT A wftter-tap«nd sink inside this, shop is, 
a great convenience. 

The Casting Shop should be*of the same length as 
the moulding shop. ‘The furnacee are best pla^ 
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midway between the e^ds of tbe shop, and on the 
opposite side from the moulding shop. ' On the one 
side lof the furnaces should bo the coke cellar, with 
a shoot from the outside. On the pther side, the 
ash cellar. Near the spot where the boxes are 
poured, gratm§;8 should bti placed, o^x which the boxes 
‘are to be epaptied,- the sand phasing by an inclined 
plane back i^to the moulding shop. One of' the 
mnst important things to bo attended to in the con- 
struction of a casting shop is its ventilation. ^ There 
shoujd be openings at the floor-level and in tho' 
roof, so as to create a currmt. 
j The Dressing Room must adjoin the casling shop, 
so *that all the castings can be easily handed over, 
on being weighed, for the purpose of removing the 
gratesi and dressing the castings, which in turn 
arc handed ^nto the warehouse and again weighed. 

< Hence the necessity of having the dressing room 
adjoining the warehouse. The size of this room 
need not be large, and all the furniture required for» 
it is a bench witl\,a few vices. 

The Finishing, Shop is one on wnicn mere is a 
great variety of opinions. It should, however, be 
roomy, rectanguiar, ancj well lighted, either from 
the roof or irom the aides. .Most pel>ple *prUfer the 
beilches ^ound the^waUst and the lathes, &c., in the 
centre of the flooc ; others prefer the benclies short, 
awH at Vight angles* to the wall, the workmen are 
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placed in pairs, back to bac||, one latbe is placed at 
•tbo end of each bench, and the vertical, buffs, &c., in 
the centre of the floor. Others, again, woul^ pk«e the* 
benches in th^ centre of tfie shop, leaving the walls 
for the other tools. Some wifi ifave the lathes all 
drKen from bel®w, so as i>o show no* bolting abov9, 
while others disapprove altogetlier of this plan, and 
preTer the older method of driving j^ll fi’bm above. 
These are matters wjiic^ must be left very much, to 
indivi^-ual judgment. 

The Dipping and Colouring Eoom must ^djoin 
the finishing shop, and ©pen into it. it must be 
well supplied with water and sinks, and have abiyi- 
dance of ventilation. If ^ssiblcj let the light be 
from the north. 

The Lacquering lloom must have a window opening 
into the finishing shop, and a door or window open- 
ing into the warchbusc. It must be so constructed* 
as to be perfectly free from smoke. It must also 
• be kG*pt free from dust, and should be lighted from 
tlie noi;thjiand l^e well ventilated. 
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]\ 1 X)DM^LING AND.PATTERN-MAKING. 

Modelling and Pattdrn-making are distinct brandies 
fef business. They are abo distinct from' that of a 
brassfounder ; but, ^'though distinct, yet they arc 
as essential tq him as the bending of glass tubes 
and the construction of gl^ss 9-pparatus are to the 
chemist. Where work is divided, and every one 
has l^is own department to perform, like so many 
parts of an engine, it niuy matter little whether 
0^ not he can put his hand to modelling and making 
of |iatterns; but, ^ in a jountry where small work- 
shops abound, it is of importance that the general 
principles of modelling and making of patterns be 
well understood. Such particulars are here given 
■as will prevent a workman froln appearing bewil- 
dered when questioned on or required to perform 
some little work pertaining to either branch. 

Thff materials commonly employed for imodeilini? 
are pipeclay and . stucco. The former is used for 
work of a protracted nature, the latter for straight 
flat models whidi can be finished off at once.^ 
’ Pipeclay, which is decomposed felspaf, is made into 
a putty with water w glycerine : the glycerine pre- 
^ vents its getting hard /or a considerable time. 

Almoi^t the only dools required for modelling 
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(feve some thin brass wire f|r cutting and dMding, 
’such as is fised for cutting soap or cheese) are 
represented in Fig. 1. They are made of l)oXi^'ootl. 



Fig. 1.— Jloruontal Lathe and Modelling Tools. 


They are represented one-fourth size. The handles 
are 0 inches long; the sharpest edges are slightly 
nUked ; the others are all more or less Wunt. 

The horizontal lafhe or turning-table represented i 
in Fig, 1 will be understood from the woodcut. It 
«is provided with a tool-rest ; in revolving the handle 
on the lpf4 it operates on pulleys ^below, and turns 
the circular table on which the /lodel is placed. 
It will be found exceedingly useful .for circular 
work. 

A nicely planed, boariis* of varidus i^zes, are^ 
always in requisition. On.thQS^T)oards outhne 
of scroll or other work, is diaw», the clay plac^ 
thereon and modelled'. • 
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Clay is modelled wi^h the hand and wood tocJis, 
mostly by pressure. The clay adherfes to wood, of 
the turning-table, when slightly moistened, and 
requires no other lixtuVe. ‘ A very, little practice 
will enable a man \)f ordinary abilities to accom- 
,»}lish much m this material, which ^^ould take 
'greater expense and longer tim(i to fashion in wood. 

Modelfe, made either in clay or wood, and w'hich 
ai;|p intended for immediate use, require to be made 
larger than the “size given, by one quarter of yn inch 
to e^ery foot. For this purpose, it is best to coi>» 
struct a measure or rule 4)1 operly divided, so as to 
save time and calculation. 

c 

Should it be required, however, to malte a metal 
pattern from the clay or wood, then the shrinkage 
will b^ double, and the mode) will require to be made 
half an inch largei per foot every way, a second 
V measure or rule being required. ' The real shrinkage 
is only three-sixteenths, but the other sixteenth is 
allowed for finishing. 

P^terns exactly rectangular do not draw well from 
the sand ; hence‘g.ll patterns should bo made with a 
taper of at, least one-eighth of an inch to every 
foot. 

Sharp, intelnal angl^ should be af oided, as they 
leave an ^nris on Ckusand, which requires mending. 

It is often neoessary, in. model-makin<f, to take 
iii^ressfons and aasts from existing works which 
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ceSiiuot be dismantled or cut|Up. For this pTirpose, 
the impression is usually taken in gutta percha, 
which is to a certain extent flexible when ^old* • The 
best mode of softening the gutta percha is by apply- 
ing the heat from the front of a ire. It is some- 
times mor^*conv«iiient to warm it in Hot water, and. 
as soon as the impi^ssion is taken, place it in cold* 
water until cold ; gutta percha always "contracts 
unless put into cold^ water. Stucco is also mu^h 
employed ; or, better, a composition of 

1 part yellow wax, 

4 parts bl^k rosin. 

When much relief or coreing is required, a dexifte 
mould can be made of 

12 part^ glue^ 

3 parts treacle, 

th'fe treacle being applied after the glue Js melted, in 
the usual way. 

Mr. Overman of Philadelphia enumerates sulphur, 
Jbread-crumbs, glass, alum, saltpetre, &c., as materials 
for taking jmprejsions and casts. 

Wood patterns should be varnis^ftja or painiea, so 
as not to absorb moisture. All patterns, if brushed 
with black dead, like a grate, will leave the sand 
"more and save considerable mending.^ 

A great saving is often in n^aking pat 

terns of mouldings or b.ends Ijy sjveeping them up 
in stucco.* The procToss is almost^ exactly the saljfe 
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as thaf described under|‘* Ijoam-moulding.” It is dot 
essential to have all patterns exactly of the thickness 
of the casting wanted, as it is often cheaper to take 
a thickness off the pattern in manper afterwards 
explained. 


MOULDING. 

THE APPARATUS AND MATERIALS. 

B^assfounders^ furnaces are mostly sunk imder the 
flodi*“ level; the j|it foi^the removal of the ash is 
covered by hinged iron gratings. The covers for 
the fiwnacc-top are constructed of cast iron, and 
usually douK-shaped, though not necessarily; a 
•damper is inserted in the flue to regulate the draft. 
The internal building of the furnace is of fire-brick, 
grotted with fire-clay. 

In# large works, it is common to #have an ,air-fur- 
nace, instead of* /.he ordinary one (Fig. 2). The 
difference exists in the admission of a blast under 
the furnace bar^, and ^topping up the ordinary 
* opening pt tie ash-pft.^ The^blast isobtamei from 
a patent f^jn, driveif hy the engine. 

Throughout the»coiMitry Hiere are almo^); an end- 
les4 quantity of imall brass-foundries, where the 
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regular furnace cannot b(j applied. The stove- 
furnace (Fig. 3), or a modification of it, is generally 



adopted. The third fiirnq,^e (FJg. 4) is on 
tended for small work ; it is extremely clean, and 
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In passing, it may well to explain that fire- 
clay is a compound of silica, alumina, and water, 
mix«d ta a greater or less extent with foreign sub- 
stances. The bricks are made from pounded clay, in 
other respects like 'ordinary bricks. The foreign 
•matters are chiefly oxidb of iron* lime* magnesia, 
•black Icad,^ and bitumen. Those contaminations 
impair tbe vi^lue of the clay, and render it less fit 
fty standing fire. Pure cjay js white, opaque, and 
imctuous. 

N^xt in importance to the furnaces are fe 
crucibles ; these should* not corrode, should ijot 
9JI0W liquids or gases to pass through them, and 
ehJftld resist evey^ sud^n change of temperature. 

The common crucibles are made from 

1 part fire-clay, 

2 parts black lead. 

The Berlin crucibles consist of 

8 parts fire-clay, 

4 parts black lead, 

) parts powdered coke, 

? jparts old ground cruciyes. 

The Stourbrid*ge crucibles are composed of 

4 parts fire-clay, 

2 parts burned-clay cement, 

1 part^groiSid coke, 

1 grt^und pil)e-clay. 

Sir. Aii^tey’s patdht chicibles contain 

2 f art 8 ^re- 6 lay, 

1 nart* ground ga 8 >-coke. 
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Triie crucibles in general are known as blue 
pots; they consist chiefly of fire-clay and black 
lead ; they are manufactured either as pottery-^re, 
on a wheel, or Jby mouli and mandrel. The mate- 
rials should be free from lime, t&d wrought as com- 
pac1!bd as possibly and slo'w^y dried in*a kiln. 

When fire-clay cannot be had, coi^mon clay, 
steeped in hot hydrochloric acid, an4 well washed 
with hot water, and djied^ may he substituted. 

CRUCIBLE TONGS. 

Fig. 5 exhibits the forflis of tongs best suited 
for furnace- woT’k. The great object is to hold th« 


Fi«.6. 

crucible fast. Tffese tongs should ^p*Btrong, anti of 
various sizes. 

FUEL. 

Har(^^ 3 ol?e is generally.em^oy^^or bfkssfounders’ 
furnaces and stoves. Coke sbouljJJ^ve onjj^ a small 
per-centage of ash, and .b1\ou 1^ pi;^ctically convert 
six to eight pounds of Wjater into^t^m, for e^ cry Gttfi 
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pouna 01 coke consume^. Mucli larger quantities are 
commonly published, but they relate to theoretical 
quaniities, making no allowance for the lost heat 
which passes up the chimney. Gas-coke is also very 
much employed ; it^has the advantage of cheapness. 


•dRYINO -STOVE. 

Fig. 6 exhfoits a drying-stove, half open ; the firo 
is placed on the lower gra^.in^ : the air is admitted 



^ Fig. 6. ® 

.r* •. • 


thfough^openingfil*i»t the foot of the doo];s, or from 
imder the doors wheA mode a little shor^r than the- 
i^e ; thj mould-4}oxes and cores are placed on the 
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u^cr grating, and the draf| conducted to the flue 
on the top of the stove. The doors are made of iron, 
the other three sides of stone or brick. •The ^ize 
will depend on the extent of work. Drying-stoves 
arc beneficial, on account of so muc^i damp sand and 
loaift bcing**usedtby the ifioulders ; tWr use pro-< 
duces sounder and# sharper castings, ^s will be 
explained under Sands.” 

A much cleaner st^ve ^is obtainable by making « 
steam-tight jacket for the stove, and so heating it 
w^tli the exhaust steam from the engine. This s^ves 
space and all the fuel for*this stove, as well as th^ 
time wasted in attending to it. In this case the stovfj 
must be made wholly of iron.^ 

For 'small cores it is exceedingly convenient to 
have an ordinary range-oven, mounted with a steam- 
jackbt or case in the same way, and supplied with 
steam also from the dxhaust. Care must be taken, 
however, to let the steam have an outlet. 

^MOlJI|f)lNO-TUB AND TOyLS. 

The construction, nature, and application of the 
respective parts of the apparatus given in«Fig. 7 will 
be apparent at a glance. Th^moulding-tub requires 
to bo mkde* ver/ strong > it i^ cT^^^ucted of wood, 
and provided with sliding bars, a quality of 
one-inch boards, with cross# ends, the size of the^ 

moulding- boxes. The * moulding^-baKes are ^ simpl^ 
c 
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rectangular rims of irofi, witti snugs and pins cxactl} 
fitted, so that when the one half is placed upon th'e 
other th^re will be no possibility of shifting a hair’s- 
breadth. The champs are made of wood, sufficiently 
long to clasp the moulding- boxes lengthwise 



When the boxes arc large, several bars are cast 
across them. When the boxes arc subject to much 
rough work, thp bars are best made ,7f malleable 
iron, cast in ; w,here lightness is desirable in large 
boxes, they should be entirely made of malleable 
iron. 


^ SANDI'JlND facing materials. 

Sand, — Moulding, majr be executed in many sub*, 
dances, but nom so conveniently or so perfectly as 
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sand, containing a little loai| or clay. The greater 
the quantity of pure sand or silex, the more readily 
'W'ill the gases generated at* pouring escape, the less 
risk of blown-holes, and the greigterochance of a good 
casting. TJijc greater the guantity of.loam or clay, 
the more perfect will be the improssion, but the 
greater risk of spoiled castings. Thdfee .remarks 
apply only to green-sand casting, as tBe difficulty is 
altogether removed b^ us^ng the dryi;ig- stove. 

Sands for moulding purposes, though varying in 
gftiiii, have the composition of about 

94 parts silex, 

4 parts claj', 

2 parts oxide of iron ^|pl impiiivties. 

100 

fiinio, magnesia, and metallic oxides arc ictri- 
mental substances to^ the moulder, and sands con- 
taining them in any larger proportions than above 
should jbe avoided. They do not stand the heat ; 
tRey melt in the presence of the poured metal ; they 
boil, unit(? 'wRth afid blister the surfi^cti of the cast- 
ing ; they generate gases, cause hosts of air-holes, 
and destroy more than the sand is worth. • 
tsm Moul(^ingfSan^ is obtained tfrpm the bcfds of large 
rivers, in .the vicinity of granife oi^late mountain!^; 
in the rivers of coal districts, if the ironP is not 
too abundant ; but nevjer in mica, lime, or volcania • 
districts. 
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Core Sand , — This sffid, though gritty and porous^ 
must bo adhesive, fresh, and pure. Itock sand, that 
is, the adcumulation of gashed sand, from a newly 
broken primitive (\r felspar rock, receives the pre- 
ference ; whe;’e this is not to be had, pomided blast- 
furnace cinder, tempered with a little clay, may be 
used ; failing botn, free sand/ mixed with clay or 
barm, may b& employed. 

” Parting Sand . — This nwyb'3 either red brickdust, 
fresh free sand, sea or river line sand, or blast-cinder 
po^Mer. It must be a substance which does ljI 
retain damp ; preference^ being given in the order 
?i|^ovc indicated. 

Facing the Sccnd.—^SPh^Ti hot metal comes, in con- 
tact with fresh sand, the sand partially melts, and a 
rough casting is the result. To obviate this, fine 
charcoal is dusted upon the mould, or the mould is 
smoked with cork shavings or pitch torches, by 
which a very fine deposit of carbon is obtained, and 
a smooth skin secured to the casting. Carbon dotjs 
not adhere well to old sand ; when it Ts used, it is 
necessary, first, "to dust the mould with pease-meal, 
and then add the carbon. Avoid excess of both, 
otherwise ’die casting jrill come out faint, instead 
sharp; the cai;bjh Collecting in the hollows and 
preventing the metal funning up. 
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MANIPTJ1.ATI0N. 

Ordinary plain -work is# arranged according to 
circumstances in the flask. Fi|;. shows a general 
aiTj^ngemeo^'. AJ^hcn on\^ one or twp castings are^ 




required from u pattern, tlic pattern is “ rapped, 
into the flask, that is, the ^p pa^ being ramfeed 
up, a portion of the sand is removed, and the pattern 
inserted, or rapped in/* After sprinkling on. some 
par!ing sand, the drag is placed on, andrfacing sand 
sieved in, after which the ordinary sand is rammed 
in till the flask is full ; then the flasks, top and 
drag, are turned over so that the drag is lowest, 
when th(i tap part is taken off and sinptied, the ^e 
of the drag cleaned again, and du#tcd with parting 
sand. After this, the top part is put on, and filled 
and rammed'with facing an^ ordinary sand,*as was 
"done Bhov& The top part js>fg5.in removfid, and 
the patterns withdrawn. In thf^irocess partifig 
.the box ah^ withdrawing .tho patterns it often occurs^ 
that part of the sand -is torn away, which, in com 
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sequence requires to be mended. Tbo greater p'or* 
tion of the moulder’s time is taken up by this 
prc«css pf mending. The moulds being mended, 
finished, and provision inade for the escape of gases 
and air, as well as Jor the admission of the metal or 
alloy, by gat^is and rumiers, the < top dxid drag are 
put together, closed, and cramped. The mould is 
then iirfmediately placed on the casting-shop door, 
q^nd poured along with other flasks. This mould, 
not having been dried, is called a green sand ” 
moi^ld. If, however, the castings are required ,to 
be of a fine external appearance, the mould, before 
being closed, would have been placed in the dryiug- 
st(y/o, and smoked. 

f.- .... 

When a large quantity of any article is required, 
the patterns are planted on a plate, usually iron, and 
the flasks are rammed up on the plate, the vdiole 
boxful of patterns being lifted out of the sand at 
one and the same time. There is great economy 
in this method. For that very reason it is dislikql 
by^some workmen, who, being on^ day-jwa^es, often 
endeavour to it aside, whenever it is possible, 
and commpnly by producing a large amount of 
badly ibrmed castings when plate-moulding. 

It is to^be rej^t^d that so inucli ignorance 
exists among ^vb>kmen on the very first principles 
of political ecoimmy, notwithstanding all that has 
I'lcen done to coi^vince'thcm .that economy in hibour 
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pfoduces a larger amount of work lo individua. 
establislimcnts or countries. 

There is now working ita way graduall)^ through 
out the country a method of removing the' plate 
on which the patterns are plticcft from the flask, 
aftir the ffask las been rammed uf ; and, from, 
the almost mathcmf^tical accuraoy of the lift, much* 
of file mending before referred to is^ avoided, and 
ten times the amount of work performed by oyo 
man. ^ In fact, the attention of manufacturers at 
t^ie present moment is more than ever directed 
to labour-saving machin^y, and the time is fast 
approaching when the largest amount of castings 
will be moulded by machinery. Such a resulbswili 
benefil the workmen as much as the employers, 
unless the present workmen refuse to work siicb 
machinery, in which case they will liq^^e to follow 
the example of the hand-loom weavers, which would 
be anything but comfortable to them. It is folly 
Jo exjfcct the art of moulding to stand still, while 
all the wojjjd around is on the march of progj’ess, 
and daily showing how little we Jvuew before, and 
how much is to be learned, in the present and the 
lurtire, befow; we arrive at anything like pei^ection. 
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CORES. 

V'fhen'a hole or opening is required to bo left 
in a casting, a pjec^ of baked sand, exactly the size 
of the hole or opening wanted, is inserted in the 
mould, so as tq occupy tfie exact position of the hole 
or opening, and prevent the metal or alloy from 
running into ouch space. In order to keep the core 
ii'i its exact place, it is ipade a little longer than 
necessary, so as to have a bearing at each end 
Thcjpattern has in consequence prints upon it, 
m to leave an impression I'u the sand to receive this 
additional length. These prints are represented 
black in Fig. 9. t 



Many coreSj however, have only one bearing, ns 



* Fife. 10.— False Cores. 
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False Cores (Fig. 10), whigh are only inserted a 
short way into the mould, ^s, for example, in the 
fluting of a column shaft. The same thing occurs 
in casting some leaves fPiff. 11)^ or similar work. 

In column capitals, richly ornamented, four, six, 
or ^ight cores ifrc usually craployeef, as the casw 
may require. Thusf from the simplest of core cast-' 



Fig. 11.— Loaf. 


ings to the highest and mdfet comjflicated, the same 
princijilo pervades, and the same plans are adopted, 
thqpgh often requiring considerable skill, practice, 
and neat manipulatipn. 

Cores are usually made in core-boxes (Fig. 12). 



Fig. 12.— Core Boxes, 


The first of the above figures ^represcnis. suu.iig^ 
bars on ayoodenboard for making ^uare.cores ;*tho 
second (i),a tin mould .fir papered cores; and th^e • 
third (tf), a metal box* for cylindrical cores. Coris, 
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however, are not confined to these forms, although 
these are the most fr^uent ; they consist of every 
form. an(J shape, regular and irregular, plain and 
ornamental, of one and Af several parts. It is often 
costly to construci; cJrc-boxes ; but, as a general rule, 
a costly core-box can be dispensed ^ith,l5y moulding 
the pattern in sand, and casting it solid from a com- 
position tif 

1 part plaster of paris, 

. 2 parts ‘brickdtiat, 

Water, q s. 

Etpd scraping down to thef size required to form t}ie 
3pre. 

is necessary that ^all cores should be vented, 
that is to say, have a hole through them, which is 
lone in the process of making, by inserting a wire, 
ind withdrarving it immediately before opening '"the 
^ore-box to take out the core. * Without such vents 
he casting is sure to be bad, the gases having no 
R^ay of escape. When the cores are large) core* 
ron« are required to support the sand torp. It is 
Mistomary to support large and long cores in the 
jentre by bi#ass nails or chaplets. It is better, how- 
jver, to*avoi(J such, and balance the core by a heavj 
md on the core bjp^ ppssibje. 

To giv^tconsisfeftqy .0 the sand used in making 
ipres, about one-half ^sbDuld be pure jock sand, 
rfiich contains a tertain proportion of clay, but not 
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generally enough ; hence the addition ot ciay-water 
oj British gum is neccssai^ so give the sand the 
proper amount of cohesiveness. 

The cores must be thoit)ughly dried in a stove, 
the temperature being between So8® and 400‘^ Fahr. 
After the fibres |re dry, they arc bl^ftik-washcd, or, 
coated with a mixtine of ground charcoal and water,* 
a liftle clay or size being added; thejr arc? returned 
to the stove to have this wash dried, alter whi^h 
they are ready for the* mould. The black wash 

c^es* the core to leave the casting readily^ and 
r'^ers the surface of iim casting npxt ilie core 

smooth and free from defects. ^ ^ 

Tn green-sand moulds it is better not to i»Sert 
the cores till within a short time before pouring, so 
as to prevent their absorbing moisture. 
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In tig. 13, A and b are templets ; a is made to 
the inside shape of the^bell, « to the outside. Aii 
iron® lintel is thrown across at c, supported by the 
under and supporting the upper brickwork. The 
core is left for a fire to dry the building and the 
^.oating of loam n, which'is placed ^ver the building 
'and formed by A,*. which revolves round with the 
spindle. ^This is faced; a coating of fresh sand, 
iiidicated by the thick black line, and swept by b, 
is then applied. This is also faced ; b is withdrawn, 
and .upon an iron ring, f g, a largo quantity 
loam is erected. When •dry, the upper loam is 
raised by a crane ; the sand picked out ; the snugs, 
insCiiption, &c., yhich have been separately mouldea 
in wax or clay, arc inserted ; the whole dried and 
cast. 

Statuary . works of Fine Art, such as statuflry, 
a rough core is constructed of Iron ribs, wire gauze, 
and stucco; a layer of wax, containing a little 
white pitch and tallow, is laid on the structure and 
modelled. The foregoing coraposifion (jf l)rickdust 
and plaster of pqris is laid on in quantity, the wax 
melted out,^ and the metal poured. But this is 
more \^ithin the department of the arrtist than cf 
the brassfounder. 

^rdnanr^e. — Btass^ ordnance are cast in a manner 
peculiar to themsel>^fL |A wood spindle is wound 
with soft rope, shade smaller than the interior 
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(fiaineter of the gun; loam is applied to uie rope 
till the proper thickness of tie metal is acquired ; the 
whole is turned to the shape or pattern of ^drawing ; 
the spindle and rope are tlfen withdrawn ; the loam 
dried and faced ; another and thicker layer of loam is 
applied anfdriecT; the first^icked out ;*the air escape* 
holes, which are required for every mould, being* 
made, the- gun is cast, turned, bored, ^nd ffested. 

Thickness or license Moulding , — When a tl^|n 
casting is required from a thick pattern, the upper 
l^of the mould is moulded from the opposite 
impression, and a thin sh#et of clay inserted bt tween 
the two half boxes, as shown by the dotted lines in 
Fig. 14. 


Fig. 14.— Thickness or Reverse Moulding. 

• Moulding Scre9vs . — The pattern is screwed into 
the sanej. •See Sig. 8. 

Odd Sides . — This term is giverf fo the practice 
of taking off two impressions from the one setting 
of patterns,* so that when .the patterns ait) taken 
out, tBey *can *be placq^ iiJ thirif or odd side 
without re-arrangement. 

FloToers^InsectSy i fometimes required to < 

copy nature from natural objects, |uch as a butteriiy 
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a flower, a bird, in sbort, anything which cun be 
consumed by fire. Th\) object is suspended in a 
box,® and flurrounded with a compound of brickdust 
and plaster of paris — two to one in water. The 
mould is placed in a furnace to consume the pattern, 
*which being done, the metal is poufed, 

' Mixing and Fowling Metah.-^TWs is yet an open 
subject. ‘^Thetmethod commonly adopted for brass 
isi'to melt the least volatile metal first, and to plunge 
the more volatile under the liquid surface wkh the 
tong|;, in small lumps and hot, in preference ^ 
Ityge pieces,* which arc a'Jpt to thicken the copper 
aijd cause it to set. We say hot, for the least 
moi^ure adhcri^ig to ^cold metal would prealc 
danger from being driven off in all directions. We 
say under the surface, so as to prevent loss from 



jts vplatilc nature. ✓Ifo^Ipre'^nt such" loss, charcoal 
and* broken glass *hRvj^* been employed jn layers 
above the metals. 

•Tf the metal or»aliov be tot) hot, the castinsr will 
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be* discoloured or sand-burned/* The best cast- 
ings arc produced when trfe metal is at such a 
heat as will cool quickly. The heavy castings *t?l.ke 
longer to cool, and, conseqiftntlj^ should be poured 
last. Care must bo taken to skim the metal. Fig. 15 
sho'^s the incthod*of pouring brass. Small work is • 
i)Ourcd vei'tically, largo work horilsontallj. 


ALLOYING, 

AND TIIe PIIOPERTIES OF TIl15 METALS CONSTITUTlNCi 
THE ALLOYS. 

The* metals form part of the elements^ of nature, 
are decompounded Bodies, and distinguished from 
the other elements by their lustre, &c. 

• The Lustre is so characteristic as to have Ibrmcd 
the cornmom expression ‘‘metallic lustre.” 

Weight is also a rough distiiiguishiiiG: charac- 
teristic. 

J^usibitity is a property cq^mon to, all metals. 
Before some metals are f endjted fluid by heat, they 
become p^^ty ; such is an iifMcatibn of maljeability. 
*The foUowiiig Table give#t^« degrees (Fahr.) of 
heat at which metals fuse : — 
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Tin . . 

442® 

Bismuth 1 . . 

Load. . ' . . . 

497® 

C12® 

Zinc 

773® 

Antnnony t 

810® 

1. 

1,873® 

Copper ... 

1,996® 

‘Gold . . » 

^.016® •• 

Lon (Cast) . 

2,786® 

Nickef .... 

2,800® (about) 

^Manganese 

3,000® (about) 


Malleability, ^ or tlie prcperty of being beat out 
into thin plates without cracking or breaking, ia 
conlmon to several metals. The order of r* lifa* 
bility ia as* follows, beginning at the most mab 
K'^ble:- 


Silver, 

Zinc, 

Copper, 

Iron, 

Tin, 

Nickel. 

Lead, 



Ductility is also a property f6und in some metals. 
It is allied to malleability, and often confounded 
with it. It is the property of being drawn into 
wii*. The follQwing is the ordfc)! in* \diich the 
metals are ductil<i : — 


Iron, 

Tin, 

Copper, 

Lead, 

Silver, 

Niojjcol. 

Zinc, 



Temc^y^ or the resiltance to being pulM asunder 
the force of tension,* varies exceeding!^ in metals. ’ 
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The order of tenacity, beginning with the most 
tet^cious, is as follows : — ^ 

Iron . . 549 

Copper ^ 802 

Silver ... ... ?37 

Zinc^ . . . ^. . . 109 • 

Tin.* . . 3^ 

Tjead . • .• 27 

Brittleness, resulting from hardness, -is a property 
■also met with ; and whqi^e the brittleness is not 
'extreme^ hardness is in hivoiir where subjected to 
of eoinpression. 

All metals are conductorS of heat and* elcctrieityf 
and on becoming liquid evolve heat. 

As general rule, the s^bstancas (elemonts) of 
nature unite together in fixed and definite atomic pro- 
portions, thereby forming new compounds. Metals 
unite* with non metallic bodies, and obey the same 
general law ; but metals, when united with metals, 
appear to form an exception, though much doubt 
exists on the subject. They seem to mix in any 
proportion, %nd «,re thereby modifierl; posscssRig 
thereafter properties which fit them for many pur- 
poses in commerce and art. These compounds, being 
coi^sidered af present non-«iJjiemical bodies, are 
classed Together under to Fjipch term of alloys.. 

The best* known and most serviceable all t£e 
alloys are tjiose compoSsid ^)fj Copper and zinc, to 
which have been given* the term brass. Ror mosf 
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purposes it is better than copper, being less liable to 
discolour, harder, closei in grain, more workable, and 
fusible ai a lower degree of heat. It is infinitely better 
than line, being haT*der, more durable, closer grained, 
less tarnishable, less brittle, and of better colour. 

This alloy is formed by fusing- together the Iwc 
metals, copner and zinc, in a crucible. The copper, 
requiring 1000'^ of heat to melt, is fused first, and 
the zinc, which only requires 773‘^, is afterwards 
introduced. If greater heat is used, the motals will 
vaj*orise and cause loss. The zinc is intrJJ^Jfi^vcd 
immediately before pouring; if allowed to remain 
Iqng in the iVirnace, much of it will pass up tlie 
chimney. In ^^.dding the zinc in mass, care must 
be laken to have it warm and perfectly free from 
moisture, to prevent danger. 

When the alloy is cast in heavy blocks, it is found 
that the heavy metal subsides in setting, that a 
greater proportion of copper is set in the under 
half of the casting, and thus the composition is 
redder below* and whiter above, co pifevent which 
some parties hafvo recommended that the casting 
be fed ; but it is not easy to see how feeding will 
affect the «urface o^a block, which surface is set 
before* the interior, tip iniferior alone being capable 
of being* fed. Ae letting in accordan«e with spe- 
ecific gravity occurs other alloys. oThe greater 
"the difference bettveen thd specific gravities, 'the 
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greater is the difference between the compositioL 
of the upper and lower portions of the casting. 

There are two properties which ijre of grSat value 
to castings^ and which are easily ^i^duced in brass. 
The first and is obtaii^ablo by the 

addition of a littfc lead (fr<nn one (Quarter to two 
per pent.) ; the seedhd is Jtardness — bushes, for 
example, requiring it, — and it is produced by a slight 
J^addition of tin (from tpoint nothing to point eighf 
per cent. ; thus forming ternary alloys. 

?2^f^ollowing table of brasses presents at a gljlice 
the proportions of the composition, the* colour tho» 
alloy presents, and the name under Tvhieb the 
pound i*s known : — 


BRASSES.— PitoroKTiONs and Rebultb. 


Coppeij^. Zino. 


Wire. 

lib. 

1 

1 

t 

1 » 

I » : 

} :: 

1 » ! 
1 „ ' 

i 

I „ 

1 « ! 

}::i 


1 oz. 

- n 

•” ,, 

5 „ 

(j», 

7 „ 
fi » 

9 » 
19 „ 
12 „ 

lib. 

S 


Colour. 


I 


Description. 


Gold 

Rod 


Doep yellow 
' Brigl^ yellow 

Full yellow 
Pale yellow 

Whitish 


The gold wire of Ijyons. 

The jewellers’ gilding alloy. 

The platin. 

Rich Bheet-brfisa. 

Pinchbeck, Bath, similar. 

Dutch alloy. 

Bristol sheet^ « 

Good brass wire. 

Good ordinary brass. 

Muntz’s extreme. • 

Sheathing. • 

SpeltSk solder for cfpper or iron. 
Dipjlng-brafis. 

SpeMr solder for brass. • 

WateV nj^Hfcra brass, crystallirib. 


Tho next most serviceable class of alloyed is thatt 
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composed of copper and tin, to which the terms 
hell-metal and bronze are given. Of themselves, 
these m6tals are .too soft and flexible for most pur- 
poses ; when united by fusion, the compound is very 
hard, brittle,^ and sonorous. 

Bronze is qf great antiquity. It has been used 
for weapon?, guns, tools, gon^s, and bells foretime 
unknown. 7in improves castings of copper. A 
little zinc, in addition, p^duccs belter results. A' 
little brass adds brilliancy to the colour. Lead dulls 
and destroys it. It is necessary to heat iJ^'s-tiu 
^before addibg to the copper, as it is apt when cold 
produce a lump at the bottom of tlie crucible. 

The parti cukrs of ^he different bronzes, are set 
fofcli’in the following table : — 

‘ SIMPLE BRONZES.— PKoroKTioNS and Rksui.ts. 


jL 


Copper. 

Tin. 

Colour. 

, Descijption. 

111). 

0*6 oz. 

Reddish yellow 

Ancient nails. 

1 ,) 

1- » 

Soft gun bronze. 

1 „ 

1-3 „ 


For mathematical instrumentsf 

1 „ 

1-5 „ 

j, 

For toothed wheels. 

K 

2- „ 

^YeHow rod 

Ordnancef , 

1 » 

2-3 „ 

' j, 

Hard weapon and tool bronze. 

1 » 

2*5 „ 

„ 

maciunory-hcaring bronze. 

/I » 

3- V 

1 Bluish red 

Sort, for musical hells. 

1 „ 

1 „ 

1 » 

3- 5 „ 

4- 5 „ 

Ash grey / 

♦» / 

« gongs. 

„ house-bolls. 

„ laiger bells. « 

>-1 •,* 

6- „ 

Dark grey A 

*' „ the largest bells. 

^ » 


Whitf^h 1 

Ancient mirrors. 

1 )) 


Whiter' F 

, Speculum bronze." 

.Pewterers’ temper. ' 

, 1 »» 

,32’ „ 

; Whiter stil * 


The Japanese,* who are great bronze- workers, ‘add 


lead, zinc, and iron to their bell-metal, with wonderfu.1 
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effect. 'Theu’ name for these comjJounas is Ham ham. 
The following’ arc the proportions they use : — 


KARA KANE.— (Bell Metal.) 


Copper. 

Tin. 

Zino,. . 

r 

Lead. 


Quality. 

,00 


• 9 

ir * 

3 • 

First. 

60 

15^' 

• 3 

8 


Second. 

60 

18 ' 

6 . 

^ • 

12 

: 3 • 

1 • 

Third. 

-• 


For small bells they employ the «first quality, 
•and for large bells the.third quality. • 

^rhere is another kind of bronze, known as Fon- 
tAi'^moreau’s Bronze, iu which zinc predominates. 
It is said to answer well for chill moulding, that is* 
for pouring in metal moulds, by which method ^ 
is rendered very homogenqpus. The crystalline 
nature of the zinc is entirely changed by the'a^idi- 
tion of a small proportion of copper, iron, &c. • The 
alloy* is hard, close-grained, and reseiAbles steel. 
Moreover, it is more fileable than either zinc or 
copper.^ The following table presents the propor- 
tibns in use : — 


POlfrAlNEMOREAB’S BRONZES 


Zinc. 

Copper. 

Caal iron. 

* Lead. 

60 

8 

r 

• 

1 

. 91 

8 

o> 

1 « 

92 " 

B i 

% 

0 

92 

7 

^ . 

%0 

• 

2^ 

,0> 

0 

97 

3 

0 

• 99^ 

0 

■ J 

0 

99 

! 
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The union of copper with lead is usually termed 
“pot metal.” Lead lias the tendency to separate 
fr(Jm copper, and cannot be employed in larger pro- 
portion than 8 oz.^to !♦ lb. *of copper. Arsenic aids 
its fusibility. ^lin, in small proportion, improves 
the alloy. The follow^ing are {he ordinary horn- 
pounds ; — 


Lend. 

^ Citppei. 

Dcacriptiou. 

or. 

. 11'- 

• 

2 

1 

Red duciilo alloy. • 

4 

1 

do. 

(i ; 

1 

Pry j)oi mckl, or cock alloy. 

7 

1 

• do. but eliorter. , 

8 


Wot pot iiiotal. 


'inc following table yresciits some additional com- 
poKtf'^ls for special work : — 


Iron.* 


Zinc. 

Tin. 

Lead. 

Copper. 

Description^ 




O-o 

1 

• 1 

Mortar allo}'. 



1 

1-0 

1 6 

i( 

Socket alloy, Steven- 





1 

boh’b. 



O-o 

15 


1 

Pump met<ii. 



0 

2 5 


1 

Suspendinjiif metal. * 


2 


1-5 


1 

Wheel work. 


1-5 

■ ■ « 

2-3 


1 ' 

TuTTflng'work. 

0*1 




1 

Keir work, forgeable. 

0-02 

•• 

00 * 

•• 


'( 

Aich metal, resists 
sea- water. 

00*3 

‘ .. j 

0-5 

O-Oli. 


■1 

Stofro metal, for 

i 

1 



pumps. 

J ! 


' » ! ' i -a 

TT " 

^ Of tha abov^ C(*Q;p(|imds the keir met^l is capable 
ol being made into^anj^ shape by the Jj^ainmer, and 
•is fit for propfller-foades,. ’sheathing, and bolts. 
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Tjq aich motal is saia to be stronger than copper. 
8ierro metal is said to stand 15,000 lbs. to the square 
inch. 

Ill using iron filingl^ employ 'a little corrosive 
sublimate for fixing it. 

Of all the allojrs, perhaps no class* has occupied 
more attention thai; the rchite gJhjfs. First, as a 
substitute .for silver, and secondly, as^a^ource ol 
^ solder, tlicso compounds liavi' boon very successful; 
and have added very much to iho industry of oui 
country. The following table presenis the most 
impoi Ui’ut : — 


Tahle or White Alloys. 


1 

V 


1 

N 

a 

H 

i 

1. 

1 

§ 

'a 

1 

« 

Descni'tion. 


th 

lb 

(IWls 

lb. 

lb. 

lb 

lb. 

lb. 

' 


15 


10 



I 



Nu'kd, or fleriAii Hilvei. 



l.i 

9 


• 1 

1 


While copper ot China. 

Queen’s metal. 




i 

lbs. 

49 


1 



Ill itamiia metal. 


.. 

It) 


1 





While button metul. 


... 

2 


1 .5 


1 



Solder tor boll metal. 

• .. 

... 

1 

O-,') 

.. 1 

0 ti 

1* 

o’s 

0'15 



l>o. brasp. 

l>o. tin. 

l>o. silver. 

1 

... 

0’« 

'M 






Lo. • do. 

4 




1 ••• 


1 



Do. %o. 

1 

8:j5 

... 

o-i'.’) 


1 


I'te 



D(j^ Mokume. 

French coin. 

950 

... 


.50 



... 



M. Pilipot’s coin iillo}'. 

900 

... 


100 



... 



Do. do.^ 

8(X) 

... 


200’ 



... 


_ 

Do. do. 

m 



60 

ibo 



60 



^ Do. do.9 

800 

4 




100 



Do. do. 

8:J6 



73 



93 

# 

A 

Do. do. 

100 

... 


... 



3010.50 

1 

•• 

Gin th ioh' 






Ji 





1 

1 



• 


The suDstituiing oi*zmc fof* copper in silver alloy! 
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^fives' greater fiisibirity to the alloy. Some srihli 
Swiss coins contain zin^\’. in their composition. 

Another very, interesting alloy has lately come 
to iis from Japaii, called skakrb. It is composed 
of copper, with from one to ten per cent, of gold. 
On being polished it is boiled in ajbrou^fe, which we 
shall describe fi.moog the artifipial bronzes, present- 
ing a bliifsK-blaok colour of great beauty. 

^ There is another interesting alloy being tiled ii 
America, but which little ebneerns the brassfyundei 
being the introduction of a richer metal withjrgp, 
which is said to render cait iron doubly strorigT 

The employment of arsenic into alloys requires 
tS^nse of a good flux to unite it well with the other 
metgls; that flux is commonly nitre^ or one part 
nitre and two of tartar. The alloys made with 
arsenic are ^hiefly for spccnlums — that is, tclesuope 
mirrors. * 

Taule of Speculum Alloyi. 



In usiilg arsenic, i^ mtst be introduced • into the . 
6;*ucible wnen the mixture js in a melting state 
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Heing in a coarsoly-poimded slate, it is tied up 
into a paper bag, and let int^ the crucible by a pair 
of tongs. The whole mixture requifes to be stin^d 
with a birch rod till valours cease to rise. Avoid 
breathing or inhaling while the vapours appear ; as 
8oon*as they 'fire o^er the al!by is ready* for pouring. 
Arsenic renders alloys white and hard! 

Th*e alloys containing arsenic shoulc^be fefken out 
^f the flask as soon as properly set, and placed in hob 
•ashes, ajid in a proper place for protracted annealing. 

It is said that speculums are sometimes m|dc 
ivom ptiiuna. It is also or? record that platina, plus^ 
iron, forms the composition of some Spanish gun-^ 
barrels, which never rust, and that i^'ou and copper 
may be coated with the composition. 


BATHE WORK. 

The Lathe . — Lathes are almost enaiess jn variety ; 
yet^nc principle pervades ^11 ordinary fathes, 
whethei* propelled by foot ^ steam. For ^brass- 
founders’ pipposes, the common ^Miiikry lathe, of ^ 
somewhat ligjit make, will beWbmid most useful The 
following woodcut represents, lypicjilly, an o^’dinary 
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lathe, the cross or slide bar a b, generally tc 
an iron stand, is mad(% of iron, with its top surface 
planed. , On this bar arc fixed the heads and rest. 

It is of the utmost impdrtance that c n, e f be 

• • 



Fifi. 16.— Lathe. 


^in one and«the same hofizontal line. TLb eluiek II 
^ made to unscrew, so as to allow different sizes and 
f^ms of chucl^ to be used on the same lathe. The 
chi3^;^-head is always I’arnished with a loose and 
fixetj pulley, for the shifting of the belt. In the 
better clasi^} of latlies a cone takes the place ftf the 
loose and fixed pulle 3 \s; in 'which case a corre- 
sponding cone is necessary on the driving or counter 
shaft. By this means difleront speeds are atlainabie, 
to*suit different* classes of work, v i K^’epresent the 
three principal* j^rts of a lathe, viz., the chuck-head, 
the rest, ai^d the popit-head. 

CMcks.-^These ayi screwed to the spindle c d, 
and are cither of ir^n, fead, or Wood.’ I^r most 
purposes. iron^cluKiks tire preferred ; they* are per- 
fectly round, and ccgitaili ^ number of Ijples for boltg 
►and scijpws. Chucks* are mdde with sliding plates, 
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yield to the tool, for turning ovals and ec- 
centrics. Some of these arc^ very elubcrate pieces 
of workmanship, and produce wt>rk of* endifess 
beauty. When work cab not be ^iixed to the chuck 
by screws, wedges, or spikes, it can be fastened by 
a ceflient cmnposoc! of — 

8 parts rosin, 

I part yellow wax, 

Brickdust, q. s. 

Reds. — These consist/^of two payts; viz., the 
socket, with a ground or planed sole for the slide- 
bar ; ,<Q(^.^^the T, to rcvolvg and lix at any angle* re- 
quired. These Ts are constructed of vaiious forms," 
to meet the various requirements, as shown belo\v. 


Point flat. 



For many purposes light slidc-»ests are superior 
to the ordinary hand- rest figured above*; and as it 
is gfijjeralljr made self-acting. Vie work ean often be 
left alone, to execute itseff 
The priaciple of the slide-itjst consistji in the 
tool being •carried along the* work by a screw, ^ 
which screw can be wbrked by* tHe motio» of the 
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latlic, and so rendered self-acting, lly an'^vfier 
screw, the tool is mtfle to approach the work or 
recede from it «at pleasure. Small slide-rests arc 
ibuhd most convenient for Jixed’-shaped tools. 

Popit or Pappitdiead . — These require to be well 
, made, havidg nicely fitted spjudle/,* heavy* fly- 
wheels, and screws for fluting at top. The soles 
require tfc- fie^round or planed, and liave provision 
j—as also the rests — for fixin" fast to the slide-bars# 
such us a screw with large scroll nut. 


LAj’HK TURNING •roOLS — I’OR BRALi.. 

Nanom These are used for breaking out, 

thi^^ is, in the*flrst pi;pcess. a is sonietimys made 



A U C i> 

Fig. 1-. 


Irqpi an old square file, and Ji IVon^ a trj|ingular file ; 
c is a pointed Hool, a little rounded; i) is a gouge 
breaker ; e and f are handed tools. 



Broa^ Tools. are used for finishing. 
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W^iJre tho double line is shown, Fig. 19, the tool 





i 

Fig. 20. 


is giound to an angle of 80^^ ; wliere th(i single line 
is drawn, tlie tool remains at 90°. See Fig. 20. 

Springing^ Planing^* mid Hollowing Too^s. — Tht^ 
springing tool, a, acts as a sci*apor, to remove all 
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Fig. 21. 

rougKness ; and, from the spring which it possesses, 
the form or shape of* the work remains untouched ; 
K is a jglaniiig tool for “thin cuts,” and leaves the 
wTirk beautifully smooth ; c and i) are hook tools, 
for hollovi T^rk. • 

General Remarks on Lathe Wpflt. — It will be 
observed that brassfounders^ turning t^ols are of 
verj^ftimple forms, confined generally roilnd or 
flat, ri^t or left handed side tools and hooks — all 
of which resemble very closefy th#to?fis for. turning 
hard wood,#exoepting that*th% angle is different. 
The angles we have ^ven alwve*are the ^finished 
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angles, that is, when sharpened ; they are generally 
grcfnnd to the angles df. 60° to 70^. 

Should the '^ork, on being chucked, not bo per- 
fectly concentrif, ji nafrow tool must be employed 
to rough it out before resorting to the broad finish- 
ing tools; but whore a large number of articles 
of the same kind are to be* turned, it can com- 
monly "Be ttfranged to have them well formed, 
«lean cast, and truly clii|ek(5d, in order to avoid 
waste of time roughing out, and so allow the 
maji to proceed at once with a Jixed tool to finish 
»the work. 

% Rings or markings are very apt to appear on the 
wofk when brtad flat ^ools arc laid close c^own on 
th#»fdst, cutting equally keen on the tooFs whole 
surface. Thin goods vibrate and sound like a bell 
under the mi cumstance. 

To give the tool proper rotation, the tool is some- 
what held in the operator’s hand, and never ^allowed 
to be at rest, the fingers being kept over the r^t 
and under the teol. The tool shoifld ndt bo allowed 
to incline mu5if in case of turning the work out 
into furrows. 

Turningeibout the/est in its socket is,^a8 muei as 
possible, to be avoided. ^ is commonly retained in 
a^arallt^ positTon*t# the mandril, and fa«e or hollow 
^work turned from *n jfrm-rest running nearly at 
Vight angles to the mandril. * 
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^siishing tools are sometimes bumislied at the 
edges, so as to act as burnishe/s. 

In forming the tools for the slide- i%st, the rough- 
in g-out tools require to 6e s<ight]y ^rounded at the 
advance corner ; those intended for finishing are quite 
sharp. To save the springiifg of the tool, it should 
be grasped as near the cutting end as possible. 

Turning Tools for other Metals. — Zin^ requires the' 
same tools as brass ; e^pper and bronze require the^ 
look used for iron ; lead, tin, pewter, ‘and the other 
soft metals, require the took emploj^ed for f^ft 
wood. 

Lathe-Boring, Widening, and Countersinking. — ^ 
These are accomplished bj the cg’dinaiy driik, 
wideners, and counter-sinks, introduced into a 
on the chuck. The popit-head, with its boring 
flangcf, is moved along by its screw with great exact- 
ness. rulleys and ^^cek are generally chucked, 
and a stationary drill thrust through them by the 
popit-head. Ijrauches for tapered work are usually 
made fivcisiiod — 4ho angles requiring to be mwe 
obtuse than in turning took, and thp velocity of the 
lathe less in boring than in turning. 

All brass- wtrk is wrought dH;y. 

Screws . — >^here is gresit (Hversity in the njanner 
of making screws. Combs Sre a ^reat^ or leffi 
extent in coiimion use. ThI work is chucked ; and, ^ 
by the aid of an arm-rest, tfie -coKib is m^ved to'' 
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and fro, so as to form tne tnreaci. The g.'^ral 
form of such combs iathere shown. 



^ Fig. 22. — Screw Combs. 


Traversing mandrils are also in use for making 
•screws. In this case the wc^rk moves, and the to'^ 
is fixed. Screws are also formed by stocks and dies,* 
ani with the screw-plate ; but for many jgurposes 
• the ordinary screwing Machines and sciew-cutting 
^lathes are found of great service. Screws and 
spfrals may, hawever, Jie constructed by an ordinary 
when a slide-rest, &c., cannot be commanded. 
The plan is to rule a piece of paper, the pitch of the 

Fig. 23 .—Mode of Cutting Sorews, 

screw or spiral Required, and paste it to the rod, as 
in Fig. 23* chisel the line so formed, and the groove 
thus form^ will gui^ the turning toel. 

The following table gii^B the nhraber of* threads 
to the iruch wlflchiig ncjw generally employed in rela- 
tion to tlie diameteii anH Jsnown as Mr^Wliitworth'f 
table :-r 
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^7 

0 


Stakdaud Tablbb. 


! i 


.M 

7 

iTT 

1 

2 


1 

1 

1 

infill diametcT. j 

20 

18 

1 

If) 

H 

12 

11 1 10 

9 

8 

tlireads pei^inch. 

H 

' M 

u 

li 


If lA 

!? 

. . 1 

i^ch diameter. 

7 

7 

() 

0 

0 

5 ; 4^ 

■h* 


threads per inch. ' 

1 ni 

f\ 


S* 


1 3- H 

i 


inch liamcter. 

1 i 1 

LJj 

:U 

.r. 

•^1 

;n 3 

3 


thrfads per inch. 


For finer threads, the following may»b(' ^Sopiec 
inroad of ^^fr. Whit worlji’s : — 



■il 

? I .'.-I 


. . 1 inch diameter. * 

i 30 

28 

i.» ' 20 20 

1 1 

IS 

10 . j .. i thn'adi^ per inch. 


Screws rac sometimes cas(^ and nj^ts very li’« 
qnciitly c'asf upon screws. — 


► FILING. 

Tjik file is a tool of veiy great antiquity. It w 
cut, by hand oj; machinery, by percussion, and trfter- 
wards'iwnpcied. «The moi^t oil, which is on all new 
files, is apt to collect the filings, ^ gnd^sbould "have, 
sprinkled ov& it powdered chalk, ^before usiif^. 

The sorts adapted to brass-fowndr\Mvork are float, 
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bastard, and smooth files: they are roun^<^Jic.lf 
round, square, flat, h^nd, equalling and rufflers, and 
^ary from 4 tA 14 inches. The handles and mount- 
ings are sometimes oent, and formed to answer 
the respective work which they arc intended to per- 
form. 

Files are onl) intended .to work ,by advanced 
strokeSj^the^pressure should be relaxed in withdraw- 
ing the strokes; they should not be used si(Jfi- 
wards. 

j The proper position or height at which the work 
can be beat wrought d(^end8 upon its Small 

work should be vice-height ; mid-sized work should 
ht elbow-height ; lar|:e work should be from 2 to 3 
iiwjrfs under elbow-height. 

Of late years there has been introduced a filing 
machine for flat surfaces, very much after themotion 
of a nibbling machine, by ^hich. the work is per- 
formed with groat rapidity. Where a great deal of 
flat work is done, such a machine is a valuable* in- 
strument. The files used for these *machines can 
either be the* cpmmon file or a very broad file made 
for the pqrpose. For flat work, grinding can some- 
times takp the place»^f filing. 
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aRINDING. 

Thk stones used for grinding are varieties of sand- 
stone^ commonly fr(Jn the coaf districts, a5d known as 
gritstones. They are /)f a hard, ^lose-grained, yet 
sharp nature ; should he uniform in coljur,‘«nd free ' 
frQpi veins. According to these properties are the 
stones o£ different localities suited to the different 
kinds of grinding work. 

These sic. .os are commonly driven by st^m power. 
The velocity, when great, is attended with danger 
from accidental fracture. It is u8H|il to provide 
against tfiis by bolting to the sides of the stone 
plates and rings, being careful to interpose felt, can- 
vas, or \)ther soft material between the bolt^ and the 
stone. 

Wet grinding cuts quickly, and prevents the grain 
of the stone being choked with particles of metal. 

Dry grir^]|g cute more slowly, leaves a smootheg* 
skin, but gives off a considerable amount* of dust. 

Small stones are moved with treadles, or with 
crank -handle. 
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EMERY BELTS. 

Tjir erncry belts arc now doing much to take the place 
of the giiiidstone. Having an ordinary belt-pulley on 
the driving shaff of the shop gearing; and another 
belt-puDtiy ftri a stand placed on the floor, the leather 
belt driving the latter is^ beJPore being placed on the 
pulleys, brushed over on the one side with glue, and, 
while the glue is yet hot, saturated with emery ; the 
belt, being placed on tie pulleys, is n'^^f^cady for 
work. The grinder holds the work almost close to 
the pulley ov^sr whicl^ he sits. A second belt should 
j?^y8 be in readiness to replace the one in use. 
These belts are found to be more speedy in the execu- 
t ion of work than grinding on stones. A vefy great 
amount of filing is saved by*resorting to the emery 
belts. For some purposes emery wheels take the 
place of belts. These generally consist of a ffatu- 
fated endless band fixed round a r^ooden wheel, 
which wheel revolves on its axis in tho lathe. 
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REVOLTING BOX. 

A METHOD long used for dressing dhot and polish- 
ing chains isffor scjne purposes of the hi'assfounder 
a great acquisition. I]; consists es|entiftlly of a poly- 
gonaf-sided iron drum, with an axle passiifg^through-. 
th^e ends. In one of the sides is a sliSmg door, or 
gratingj^to admit or take oiit the castings. The ( iids 
are sometimes grated and sometimes solid, The 
drum is iL:. to revolve on Its axle by means of pul- 
leys and belt from the ordinary shop gearing. Tlie 
castings are inserted as they come from the dressing 
shop, the* door closedfirmly, anJ the revolut ion allovjd 
to go on, without attendance, for so many hours, ac- 
cording to the nature of the work. From the grated 
door, or ends, a considerable amount of brass dust 
drops into a receiver below, and is afterwards col- 
lected. When the work has been duly polished, 
it will be foujid il^at little more requires to be do^e 
to it. after coming from the revolving dihin. 
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POLISHING. 

JiRASS work isjjxylislieii by band labour with emery- 
cloth and oil. Flat surfaces mus^be rubbed straight ; 
no curling n^rks whatever musf be seen. Tubes are 
polished lengthwise. Circular work is polished from 
edge to ceijft’e. The use of cork or wood, in straps, 
cubes, or balls, for wrapping^the emery-cloth upon,ris 
of absolute importance. These straps, cubes, and 
bftlls are also employed with baize, for finishing 
with rotten-stone or whiting, to give greater lustre. 
Straps, cubes, and balls are also coated with buff- 
leather, for poEshing with crocus and oil. Polish is not 
sS^uch imparted by strength as by light and rapid 
friction. When the work is not to be lacquered, a 
minute quantity of oil is allpwed to remain on the 
surface to prevent tarnishing, but the amount must 
not be so great as to appear oily. , 

Brass wbrk is also polished by revolving wh^eels 
cWred with tjlie best hide or old tabned^letfther. Lea- 
ther tanned by the modern quick processes absorbs 
too ipuch oil, and becomes too soft for good polishing 
leather. fThe harder the leather, J;he* ijaore^nlftze is 
imparted to the work. , The leather is soaked in water 
for a fe^ hours befdre bfing glued and tticked down to 
the Wheel, in order* that it may oontradfc and become 
bard on drying. The tacks or nails must be with- 
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dra^ri^before use. JKmery, crocus, &c., are used on 
these wheels exactly as on str^s. 


tCHASUfG. 

“ This art o^ chasing,” says Holtzapffol/ ^ may ba» 
considered as the sequel to that of forging” — less the 
^red heat ; “ but the varfouL hammers aqd swage tools 
now dwindle into the most diminutive sizes, and are 
required jls many shapesms may nearly correspond 
with the minute detail of the most complex works. 
Some are grooved and checkered at the ends, ^nd 
others acre polished as carefhlly as the planishing 
hammers, that they may impart their own degree of 
perfection and finisli to the work.” 


MATTING. 

This is a process allied to chasing, and most fre- 
quently performed on metal patterns. It is simply 
the in^nting of miniature hSUows by means of a 
round-pointed chisel, and taking the surface like a 
file — ^less tht sharp points, ^or^oi tkis i|yture re- 
quires no finishing on its surface; but on being cast 
IS ready for dipping. 
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CLOUDING. 

This process was first introduced by the elder 
Jloltzapffel. ^ It consists of mixing ehanjoul with 
water, and poiiridg on the fa6e of polished br^jSS so 
as to pfodufte a great variety of circular marks. 
' Slate pencil is employee! tg^ fill in portions of the 
cloud. The woik when dry is ready for 'lacquer- 
ing. 


BURNISHING. 

This process imparts the highest possible finish to 
brass or other work. The principle on which this 
process depends seems to be, that u haul and highly 
polished 8ubstaii,ce will, by friction and pressure, 
impart to*another substance its own polish. The 
softer the substance 'acted upon, the duller wijl be 
the su^’face. 

AH woj’k inlended to be burnished shouJd be highly 
finished before the burnisher is applied, tor the work- 
will be loaded with-fuhws.'* 
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liurnishers are made from hardened! steel, and 
ndostlyNli aped like a flattcned| round file. Some are 
mounted nke spokeihaves, with aiM withbut foot- 
straps ; others are bent a*t ri^ht aiigjes : some are in 
the form of hooks ; while a few, for long straight 
surtaces, are^atta«hcd to a spring-pole from the * 
ceiling. • • * 

Burnishers must be kept scrupulously* pWished bc- 
Uveen hufl-leathcr sticks with crocus ani oil. Whiltf 
"in use, •they require the applicalion of a lubricous 
substance, such as sour beej* or vinegar water 


ANNEALING. 

Work should be annealed before it is dipped. 
\\i3rk ’^hich has not been soldered is heated to red- 
ness over^a ^har^oal fire, and allowed to cool v^-y 
slowly, say for two hours. Work ^thlch has been 
hard soldered requires five or six hours’ cooling pro- 
cess. Work which is soft Stoldered requires* to bo 
annc^Ibd b^bre Soldering 
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vmAHiaim. 

Thf annealing ^rtcess’cleanses from oil and nearly 
all impuritiefi, except ^hen tlie ^ork is afterwards 
handled. Shp^ild fui’ther cleansing be necessary, the 
^work is boiVid in potash water.* 


SOLDpiNG. 

^For the most part, this process is analogous to glu* 
ing. The edges of the metals are freed from their 
co ding of oxygen, and united by a more 'fusible 
alloy, or metal ; thus in 

Soft Soldering . — The solder is an alloy of 2 parts of 
tin to 1 part of lead, fusible at .340^ ; or, for cheap- 
ness, the proportion is sometimes 3 to 2, fusible at 
334®. This substance is applied with a hot. cop^r 
boU, or by Tblowpipe flame. Heat, however, would 
soon cause the edges of the metal again to* oxidise ; 
therefore, the edges are covered with a substance 
having a strong attraefion for oxygen, and disposing 
the metal to unite to the solder at a low tompeweture. 
Such substancoi arj call^^d fluxes, and are chiefly 

* Borax, Muriate of zinc, • 

Resin, Venice turpenfine, 

Sal-amnoftnii , Tallow, or oil. 
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5Por brass or other similar alloy, resin, sal-ammoniac, 
and ^kriate of zinc are th^ proper fluxes. Should 
the wor^Ufc heavy and thick, the svflderin^ requires 
to be done over a charcoal Are iji jprder to keep the 
tool heated within proper limits. The surfaces are 
as well to be '“tinned before soldering ; in some cases 
simple dip^ng into ar pot of mclfcd solder effects the 
purpose, but the dip must be done jpsliflitly to 
effective. 

Zino, in some hands, is difficult to solder, from the 
fact that it is apt to withdraw the tin from the solder- 
ing bolt, zfec-and copp er Staving a stronger affinity < 
for each other than tm and copper. The proper flu:^ 
is muriate of zinc, made bj; dissolving small bits of 
zinc or zinc drops in* muriatic acid mixed with ^n 
equal bulk of water. 

Tifl and lead require resin or oil as th^ flux. 

Pewter requires a ^ ux of oil, and may, in addition 
to the soldering-bolt process, be soldered by a 
ciflrent of heated air. 

Britannia«netal should have muriate of zinc ftR- a 
flux, and be soldered by the blowpipe. 

Iron requires the surfaces tinned bpfoi’e being 
soldered. 

Soldering per ie, — Thi^rocess is performed J)y hrst 
heating th^ articles to be solflerwlj anS then» pouriilg 
. on very hot«netal till a union i» effected. Lead and _ 
brass are capable of being united* intthis way. 
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7 ABLF OF Solder Alloys, and the Heat at which l-HEt 
I Melt. 


A, 

Lead. 

• 

*Melta at 

1 pa% ' 

0 


25 parts 

658*^ Fahr. 

1 „ 

10 „ 

5U „ 


5 

511* „ *' 


% „ 

482* „ 

1 » • 

2 „ 

441 „ 

1 „ 1 

1 ])art 

370 „ 

‘ ^ parts i 

2 parts 

334 „ 

'2 „ 

: Ipai-t 

340 „ 

3 » 


• 356 ,, 

4- „ 

1 . 

365 „ 

6 » 

1 „ 

378 „ 

6 ,, 

: — 'I 4 — 

381 „ 


Table of Bismuth Koldbks. 


Tin.^ 

Lend. ^ 

Bismuth. 

Melts Bt 

4 parts 

4 parts 

1 part 

320^* Fahr. 

3 „ 

3 „ 

1 „ 

310 „ 

2 „ 

2 „ 

1 ,» 

1 229 „ 

1 lipart 

1 part 

1 » 

254 „ 

2 parts 

1 »i 

2 i)artB* 

1 236 „ 

|3 ^ 

5 parts 

3 „ 

202 „ 


Hard SoMering . — The alloy used in hard solder- 
ing is made*f^pm equal parts of "copper land zinc; 
much of the zind5 however, is lost in the process, so 
that tjie rdUl proportjon is not equal parts. The 
alloy is a§ain heated over a clvircoai fiu#; and 
broken to gr^ulations^jn an iron mortar.. A dif- 
ferent pSportion is* usei for soldering 'copper and 
•iron, viz., three-fourlhs zinc to one of copper. The' 
cpmmerMal name is*** spelter-solder.^* 
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*U'lie flux employed for spelter-soldor is borax, 
wliioh\;an either be used separately, or mixed, by 
rubbing, cream ^ or mix^ withithe solder ii/ a 

very little water. ^ 

When the work is cleaned, bound, fluxed, and 
spclTcred, th^ whole is subjected to a clear charcoal 
or coke or what is now becoiiiing far more 
general, convenient, ’ cleanly, and mifliirgeable, 
^^ellows blowpipe. 



Fig. 34. 


The air passes from a boilows propgUedHby the 
foot Throu*gh a^ Fig. 2^ The gas passes through 
B, and the^ flame can be d!tfec^ed tetany ,^oint, pn 
account of J^ts being hingM aj c c. Th^ flame can 
be extended by using sev^al, stands, or^by con* 
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structing several burners on one stand. The htii 
is much greater than ^ from charcoal, can regu- 
lated at pleasure, and kept at the same '.^mperature 
for any given timfe^ 

In the process of hard soldering, the water should 
be driven off* by gentle beat ; the* fusifth of the'flux 
soon follows ; ^a glassy substance appeal’s after the 
i^oth, whi«^/ in its turn, is replaced by the alloy in 
j’ed liquid fbrm ; the blue flame from the ignite^ 
zinc informs the operator that the solder now fuses, * 
so that as soon as the work is flushed with solder it 
must be wi/hdrawn, allowed to set, anA^cooled in 
yrater. 

The commoi^ blowpij^e is eminently useful to the 
br^sjpunder, and should be mastered early. The 
cheeks should form the bellows, the wind coming 
from the m^uth, not directly from the lungs. • 

The composition of the hafd solders has been 
given among alloys ; the only other which requires 
notice is one ^uited for brazing steel. Its composition 
is 

19 parts silver, 

1 part copper, 

1 part brass. 

Before tfie metals are placed in the furnacci? thej 
should be covejjed qver Twth charcoal dust. . 
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PICKLII.a 

W^HEN the vrork is quite free from grease or other 
impurities, it is left for an hour or two in a glass 
or earthenware veseel containing 

1 pari nitric acid, 

3 parfe water, 

ajiid afterwards scoured with a brush 'quite clear,., 
using fine sand and water. Some work requires to 
be scoured with pumice-stone and water. ^ 

In manj^ases, and as a matter of etionomy, the 
old nitrous acid, diluted with water, from the, 
dipping process, is employed^as the piskling liquid. 


DIPPING. 

I\^EN the work is pickled, it is immersed for an 
instant in pure nitrous acid ; a bright surface is»at 
once imparted to the metal or allo^. 

• On no account must iron or wood be ^ployed in 
the ppeeas^ of dipping. If dippers are* used, they 
must be of brass. 

At times«Bome confusion bccuf s^y T&in^iilie term 
‘‘aquafortis*^ uidiscriminalely 4o nitric and nitrous 
acids 
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This term takcs^iti origin from Ihc Italian, and was 
first employed by u school of aiVists ^ denote the 
brown paint tipoiig, tlieir stat^jary. The term has 
i'oen extei^d^xl so as to include- the chemical stain or 
deposit appliecl to metals, for the pui’pose of impart- 
ing to them au antique ap{)calance. 

This process has been little developed till within 
the last few years. Mosl^of the processgg have been 
kept secret, and, consequently, a general dissatisfac- 
tion has existed for some time. The want of some 
stmidard process, which wilj produce rapid and 
certain results, with a choice of tints and colours, 
is much to be regretted. Should the author, have, 
in an humCle measure, mappeii the course or pointed 
to the resources, he shall only have done a duty 
which was demanded by the times. 

^Nearly afl that has been publisl^cd oj the subject 
of bronzing~*-sttve some variations, and a few receipts 
unworthy of the paper on which they are printed 
— is here collected frpm a variety of sources; but 
mainly from Messrs. Coole;^, HoltzaJ»£Pel, hnd l^apier, 
of Britain, an^ M^^ssrs. Jiarkin and Overman, of the 
United ^ates. Most o§ the publishec^ bronzes re- 
• quire days or hours to, accomplish their work. 
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iT* Vinegar alone. 

2. Aquafortis, dilute. 

3. Sal-an^^oniac, strong solution. 

L Livers of su’jphui, soluijon. 

5. Ilydrosulphuret of nmmoni|. 

G. Bichloride of platitniin. 

7. Sal-ammoniac -f- vijjcgar (-f- sa^t). 

8. S^l -ammonia^? half-j>ound; nitrous acia, one-inira quart; 

water, two-thirds qiiai-t. 

9. S?ll-ammonjac, one ounce ; verdigris, two oui^os ; vinegar,^ 

one i)int. 

1<^. Sal-ammoniac, three ounces; salts of sorrel, one ounce; 

^ viiu'gar, one quart. * 

11. Sal-ammoniac, one part; Cioam of tartar, three parts; salt, 

six parts ; nitrate of copper, eight parts; hot water, twelve 
parts. 

12. Corrosive sublimate, one ounce ; vinegar, one pint. 

ri. Blacklead, or ciocus -f water; coat the metal, and burn* 
over a fire. 

1 1 SuljiKurot of potassium and water, set in Hat dishes, and tl^ 
metal suspended over it. Etfect, same as No. 5. 

15. Muriatic acid, six pounds; oxide of iron, two pounds; yel- 
>iw arsenic, one pound. K.B. Immerse; allow to stand 
moist till quite black, or the colour required; wash ; dry 
in sawdust ; and brush with blackh-ad like a grate. 

Since tfie foregoing was written, tlie following Las 
appeared in. Tic? Engineer of Februarj* 14, 1868 : — • 

“Although no alloy presents a jnore agreeable 
appearance to the eye than brass when it is in a 
high state of polish, yet the facility with#whicTi it 
tarnishes has rendered it* necessary to colour or 
bronze it, ’ especially in those irfedinces wh^re its* 
use exposes it# to the liability oi being frequently 
handled. Many of our readers doubit remember the 
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time wheil all scientific instruments, such as theodo* 
lites, levels, circumfepnters, sextants, an^^meroua 
others of a srialler charactcp^- used u><ne drawing- 
office, were alhmanuihctujed bright^ as it is termed. 
At present the best makers universally bronze in- 
struments of the former class, and though they have 
not absolutely renounced tlic manufaeturc in. brass 
of those bel(;>nging to the latter, yet they invariably 
recommend, and justly to^, those made of wlnte 
metal. The reason thaf it was not until compara- 
tively recently that brass was coloured or lacquered 
is probably because it takes a layer colour very 
badly, and without certain precautions when a coat- 
irg is laid en, the Iqist shock will suffice to cause 
tc scale off. Some interesting details have lately 
been published respecting this very practical subject 
in a GerTpan contemporary, illustrating the methods 
employed in obtaining a colour of any required tint. 
An orange tint, inclining to gold, is produced by 
first polishing the brass, and then plunging it forli few 
"oeconds into a neutral solution of crystallised acetate 
of copper, care being taken that the solution is com- 
pletely destitute of all free acid, and possesses a 
warm tenperature. Dipped into a bath of copper, 
the resulting tint is a greyish green, while a beau- 
tiful yjolet IS obtained* by immersing jt for a single 
instant in a solu+ion of chloride ofi antimony, apd 
rubbing it with a ^ick covered with cotton. The 
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temperature of the brass at the time thfi operation 
is in pro^T-ess has a great iiifli^ence upon the beaiitj- 
and delicacy W the itint ; in the hist instance, it 
should bo heated to a degree so as^iict to be tolerable 
to the touch. A i]^oire appearance, vastly superior 
to that usualfy se^ii, is produced bj- boiling the 
object in a sdlution of sulphate of copper. According 
to the proportions observed between zinc anif * 
th« copper in the composition of the alloy, so will * 
tlio tlTrts obtained vary. In many ‘instances it 
requires the employment ^of a slight degree pf 
friction, with 'a resinous or Avaxy varnish, to bring 
out the wavy appearance cliaract, eristic of moire,* * 
which is also singularly enhanced by dropping* a 
few iron nails into the bath. There are tAvo metiiodfe 
of procuring a black lacquer upon the surface of 
brass. * The. one, which is that usually employed for 
optical and scientific instruments, consists in first 
polishing the object with tripoli, then washing it 
with a mixture composed of one part f)f nitrate 
of tin and, two parts of chloride ^of^ gold, ant^ 
after allowing this Avash to remaip for nearly a 
quarter of an hour, Aviping it off with a linen cloth. 
An excess 0 / acid increases ?he intensity of* the 
tint. ]n the other methad, copper turnings, are 
dissolved in mtric acid untif Ihe %iftid is satiated ; • 
the objects art immersed in the«8olution, cleaned, 
and subsequently heated ^moderhtely tver a charcoal 
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fire. Th& process must be repeated in order to 
^produce a black colojir, as tbc first trial /'jnly gives 
a deep green, and the finishing touCn is to polish 
with oli\ e oil. ♦ .Muclr pains are taken abroad to give 
brass objoc^ls ‘ an Eng^lish look^^’ for which purpose 
they arc flrs^ heated to redness, and then dipped in 
a weak solution of sulphuric acid. APuerward« they 
arc immt'^fsod in dilute nitric acid, thoroughly washed 
in water, and dried in ^sawdust. To effect a uni- 
formity in the colour, they are plunged iidci'a bath 
consisting of two pails pf nitric acid and one part of 
rain-waierr, where they arc sudered'to remain for 
several minutes. Should the colour not be free from 
spots and pitches, tlini^ operations must be repeated 
^itiiEl the desired eftect is produced.’^ 

The Japanese polish tlieir brass, and boil it in a 
solution .'fomposed of— 

Sulplifik* of copper, 

Alum, and 
nligTi" 
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The Ibllowiiig tables exl^ibit — 

THE AUTHOR’S BRONZING LIQUIDS OF 1861. 


To be med yo;*llKAS8 by simple tmmemon, 
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• 

• 

s 

ts 

Nitrate of Iron. J j* 

•5 

£ 

o 

0. 

"S 
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£ 
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a. 
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■3 

'n 
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'3 
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< 
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No. 
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• 
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1 
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10 

11 

12 
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Blue. • 

{ 

1 



• 
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::: 



... 


Sgiel-giey. 

’Black. 


— In tlip prej)aration of No. 5, Ihf li^iuid n^at be brought and cooled. 

In iiMng No. 13, the heat of the Injiud must net be iindcrt80°. 

• • 

No. 6 la slow in aclior., '-ik’ng .in^-mr to piodiioe good resiills. 


T'ho action of the others is, foi the itfi-«t i'a% ^imedifte. 
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* THE*UJTHOB'S BRONzInG LIQUIDS OF 1861. 
* To be used for Copper by simple immersion. 
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ififr. Larkin stated in 1866 fhat, ^fo^’fhe pur- 
pose of rendering the alloys, which are of a silvery- 
grey colour, ^erfectly^ suitabA) as substitujtes for 
copper, bronze, brass, an^ otbei- in^tals, the colour 
proper to the metals of which they are- intended 
to b(f substitilites is iinpijrt^d to thenf by means 
of anyr solution of copper. The. hydrochlorate of 
copper is found to answer best. 

Firstly. For giving the alloys a blackish-bronze 
i'T)l wiM pJ]iey are treated witti a solution .of the salt of 
cojiper diluted with a considerable quantity of water, 
and a smtill (j^^antily of niti^c acid may be added. * 

“Secondly. To impart a lead or copjoer’ colour, 
add to the solution of the salt of cop^jer liquid am- 
monia and a little acetic acid. The salt of coppgr 
may be dissolved in the liquid ammonia. 

“Tlrirdl^. To impart a brass or antique bronze 
colour, either of the fhrec following means may be 
adopted : — 

“^st. *A solution of copper, with some acetic acid. 

“2nd. The jpean^ before described fqr copper coIout* 
with a large proportion of liquid amm^ifia. 

3i d. Wa ter acidulated with nitric acid, by which 
beautiful bluish shades may Ife produce(^ It»mu8t 
be observed, howfi^er, thij last process can only be 
properly employed on the cdloj^^whiih coiifain a 
portion of copper. 

“ In either of these merfibdspf colouring, a solution 
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ammonia. The quantities of each ingredient have 
iiot been stated, as tlfcse dep^d upoji the nature of 
the alloy, the shade or hue^^dcsired, and the durability 
required. 

“ The bluish -bronze colour may be’ suporadlied to 
the red or copper colour, whereby a lyvautiful light 
--'‘olour is,.p’odiiced on the prominent ])arts of the 
article broiized, or on the jjarts from which ^thc 
blackish-bronze colour m'iiy kavc been rubbed- "th* 
These new alloys may be used as substitutes ibr 
various metals now in gcbieral use, sucl^^as iron,* lead, 
^tin, or copper, in pipes and tubes; and bronze, brass, 
and copper, ip machinery and manufactories, as well 
fpr most of the other purposes for which more 
expensive metals are employed.” 

Brass obtains a very beautiful drab-bronze by being 
worked in moulders’ damp sand for a shoi’t time and 
brushed up. 


LAmvERim. 

This process is simply varnishing for the purpose 
of protecting the^cLlouV of the metal, and ’should be 
applied within an baur afjier dipping o» bronzing. 
The* lacquer, dike cdl otWr varnish, consists of a 



THrS BKASsSrOUNDEB S MANTJAU 


II 


solution of gum or resm ; and wJtien coU)urcd, it is 
80 by tho introduction of other substances, usually 
another gum ^r resin 

The Materials. — Thcs# suVsUn^r^ should be kept 
in separate and well-labelled bottles, both in a dry 
stat?'(exce})tiSg li(^ulds) nn^ in solution, so that at 
any ^momenit a requifed tint may %e produced. 
Beneath, we give a list^ol* the materials j ^leir natuw 
aiifl properties will be found in their premier place. 

The laoquei — Shrllu*q- spirits of wino, 

Other substances (Turpentine, spirits of. 

• „ vurnisli. 

• • • ‘ Mastic Tarnish. 

Canada balsam. 

B ... Pyro-acelic ethei 

I Dwgl^n’s hloud. 

Asnotta. 
iled Saunders. 

/Turmeric. 

^ Gamboge. 

D = yellow -• Safiron. 

Sandarac. 

^Cape aloes. 

• 

The of fight and Heat 4 )n Lacquer s.w 

Throughout the whole of nature, light and heat 
produce wonderful eflects. Some substances will 
remain as long as wished in thb dark, but i^dll change 
and Qjcplode whefl brougb| to the light. Lacquers, 
after a like prder, change ifi* thh iight* anc^becorp^ 
dark in coloj^r; while heaf, fr<^ whatevffr source, 
sets up evaporation andNgAitittual change. 'Jbere is • 
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a common prsictice keeping lacquers in black bbt- 
ties, to prevent the action of light ; but the lacquer 
might us well be iif- clear yhite glass bottles, as 
the only colour ,tByougJi wli-ich the chemical rays of 
light Avill not pass is 5’’cllow. Tlicrefore, the only 
bottles in wliieh lacquers can be* kep^* free froln its 
action are made of' yellow gljjss or ston^-ware. 

"" Lac(jifer*.^)iskes and BrusJm — Besides the above- 
mentioned bottles, there are required fiat dishes, 
with cross rods and caihcl-hair brushes. 
dislies should be made of plate glass, cemented with 
marine ^li\p ; the plate glass drilled, aiifl a glass rod 
ifiscrted at the proper place, and also fixed with 
marine glue, • The brushes must have no tinned- 
phteffastenings. 




Lacquer Room aM §toje. — It is usiml to set apart 
a roonf for the purpose of iWquering, to be perfeptlv 
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frSfe from dust, and yot adjaceTit to 'th^ finishing- 
shop. T,his room is furnished with a hot-plate stove, 
with the coking-door and ashpit outside of the room. 
The ordinary constructiqjn it^ thaf jif the foregoing 
figure, wlierc the vent passes up the wall which 
divides the fiiiishmg-shop *from the *lacquering- 
room. 

The flue passes to the fiwit of the sto/g, and the*- 
returns to tho wall. • 

••Jl^sometimcs better lotlo away with the ordinary 
stove, and substitute a steam chest in the centre of 
tho coom. Xhe steam clSjst need not be deep— 
usually about four inches — set on legs the Iicight qj, 
a table. The other sizes will depend ujjpn the amo^mt 
of work sent through tbc lacquer-room. 

An iron canopy, hung with weights on pulleys, 
surmounts the stove or steam chest in order to eon- 
fine the heat. Afew^old dish-covers for the same 
purpose, for small articles, will be found of service. 

T'he wCrk should be heated to the degree of boiling 
water, so as tg driye oft’ all cold and moisture, ai]^ 
cause the evaporation of the sp)irit8 hi* the lacq qy r.^ 
\^en the work is too hot, it oxidizes. ^ 

The following table gives inMetail the jipopoftions 
of th§ various sifbstances^employed in the manufac- 
ture of laoqu^s ; the broad pfmci\l^ by ^hich colour 
IS given to th^m will lie ^p^are^jt at a gllhce, and 
require no explanation 



74 


IHK RRASSFOUNDElfs MANUAL 


Ta^LE OE LACQrtRS. 



iVt^.-^he union of red \\iih yellow pfodnces a fine orange colour. 


OHEMICAL .ANALYSIS OF rEECEDING 
• METAL^ AND ALLOYS. 

To Dissolve.— T\\e metals and ftlloys* ai e soluble 
in certain acjrJs— ;iy-st oi them require a little time : 
the finer*i.hey are rgduc^^d before bein^ added to the 
acids, the sooner will thc 4uhition be complete. 
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C/Oppor, zinc, Lismnth, anu nicKci are boiudio m njj;ric acic. 

Lead and antimony are soluble in one part nitric acid with two 
parts hot water. 

Tin is soluble i^}i}droch^)ric acid, 

To Precipitate : — 

C()j^)cr, tin, lojjd, bisniuth, and an^imon)', whonini acid solution, 
are precipitated ^vl^^n there is introducce^ into the solution 
sylph urctt(«l hydi'O^en ^as. 

Zinc and nic lrel are precipjtatdC by hydro-sulplni^ct of ammon^ 

J^Vben a precipitate is formed in solution, a 
union lias taken jflace — two siib.stanecs have 
united on account, of tlic strong afiinity tliey have for 
ouennother ;^liey unite, not as an irregular mass, but 
in definite atomic proportions or fixed amounts. 
the preceding precipitates, the sulphu^of thepredpi- 
late unites to the mt'tal anJ forms a chemica^ siij)- 
stance known as a Srj.iniiDE of the ]\Iktal. 

Reckiction to Relafwe Weujhts. — For the most part, 
these sulpliides arc composed of one grain or atom 
of sulphur with one grain or atom of the metal, ex- 
cept in fhe case of bismuth and antimony, where two 
grains of sulphur, unite with one grain of the raet^. 
]^y using the word grain, we do not ihean a gra^ 
'wspight, but the smallest conceivable quantity or atom. 
Now, to find the weight of this atom, w^ch no one 
has e^er seen, a ctfbic inch^f the lightest known sub- 
stance, hydi;pgen gas, is taicon,\i^ a «8ubic inch of 
sulphur, and^e find that it fhke^ sixteen of*tlie cubic 
inches of hydrogen to-^oise ,th§ cjie cubic ^nch of 
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sulphur ; so \re say, the weight of sulphur is 16, aud 
by the same process we find the weight of the metals 
to be — * 


G'PIV^r 

. SI-" 

Zino , . . 

.... 32-ft 

Tin . . 

. . ns‘ 

^Lr.id . . 

...... l()3*f 


! . 29-6 

Antimony . 

. 129* 

’•Bismuth . 

.... 215- 


7o Separate and Detcrnhne . — Wlien it is thc*»k'rr[-.I'5 
analysis of only one metal which is sought for, and 
that meta^ kno\sm, the dried sulphide precipitate 
.contains 16 parts of sulphur to the number of parts 
plaped opposite' the name of the metal in the above 
Vmt, except in the cases of Uismutli and antimony, 
when the equivalent or weight for sulphur is 32. 

When, however, the object treated i§ complex, 
separation must take place. 

Tin is not soluble in nitric acid, and will remain 
behind as a binoxide of tin; every 74 glains* of 
Mihich contain 58 grains of pure tin. ^ 

^ Jf lead is*pVcsent, it is precipitated by sulphuric 
acid as a sulphate ; every 152 grains of which cop- 
tain J04 grains of pure lead. 

When copper is presqjit, it i^' precipitated by 
%ulphuretted^hyd»o<f'en,* washed with pqtash to dis- 
solve th^* antimony^ or fi,r^enic if preset ; every 48 
parts qf which qpntaiu 32* parts of copper. 
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If zinc is present, precipitatioli is Wrnfccd by car- 
bonate of soda, and boiled ; every 40 parts contain 
32 parts of zi](jc. 

Wlien it is wished sina|)ly tp what melal is 
present, tlie most convenient mode is to pound a 
grain wo]glit*^f t^e siibslancc under examination 
with, about iOO grains of borax * 01 ’ other salt, and 
subject it to the blowpipe, ^ec Plattner'sf^litchoir^ 
or^Eldcrliost’s works for instructions oh Blowpipe 
Jteri^wiis ; also the respeeflve metals, at page 80. 


CLASSIFIED LIST* OF MOST SUBSTANCES 
USED BY BKASSFOUNDEKS. 

MINERALS. 

Black-lead . — Obtained from Cumbefiand, wherj^ 
es^sts in a bed of trap-rock, alternating with clay- 
slate. It contains no lead, but is carbon ^ the*same 
subst^co, chcmftally, as the diamond, except 
in a different condition, and ^j^tain«g a sma^ 
proportion of^iron, in which%tat^ it has be(fti termed 
a non-cohesive alloy. Gonyueycij^l black -]ead is 
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often adulterated to* the extent of from 30 to 70*pei 
cent. 

Chalk . — Objained flom tbc^ white cliffs along the 
south-east coa.^t^;)f Epgla|id. It is an earthy car- 
bonate of lime. Wlieii scraped down, it makes a 
better polisting substance than 'the prepared bhalk 
known as whiting!' 

Cmm.fV Obtained by calcining green vitriol, sul- 
phate of irhUi roasting, and washing. It is also i)re- 
pared by procipitatioii with carbonate of soda^ 
this state it is very fine. It forms a scsqiiioxide of 
iron, solul^lc in acids. 

Emery . — Obtained from the islands of the Grecian 
Ar^chipela go, , where it is found at the foot of the 
jrinytive mountains. It is .a granular variety of 
corundum or adamantine spar. It ranks next to the 
diamond in hardness. 

Plaster of Paris . — Obtained from gypsum by 
decomposition ; it should be heated to dryness before 
being mixed, and used with as little watci* as possi- 
ble. It is mucih adulterated. 

Pumice-stofie. — Obtained from Campo bianco, one 
of the islands 0 / Lipari. It is the green glassy fpl- 
spar tnelt^d by volcahic fire, and acted on by gases 
or watery vapours, and ejected as li whitish, spongy, 
porous pbs^nce, / Sec^Professor Sill^nan^s “Visit 
to Eurojlb in 1851, y vol. ii. p. 4. 

Suljihur,—lT\fits^ c^ude state it is known as brim* 
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fcsto^e. It is an element of natift-c, sclulil(? in hot 
potash, melts at 218^, and is volatile above 800°; 
burns with a blue flame, and IcJAvesno residue.* It is 
obtained from tlie .suipliide|of iron, JPs^l, and copper; 
in a purer state I’rom Sicily, whore it is found imbedded 
in blue clay. It^is eitiitied from volcanoes, althoufj i 
to no gyeat exiciii., m\lic form of si^phift‘ous-aci<l vti- 
pours, which crysfallizcdiit^ beautiful nc^lc-sliaped* 
crystals, ci’ossiiig and entangling with on^e^nothor in 
bri^]i*int,and endless confusion. The connec^tion be- 
tween sulphur and volcanoes may be so expressed. 
Heat wmes from the sun, anfl therewith electricity ^ 
the eartli is charged with it according to the cfiiduct-, 
ing oi** non-conducting nature (jf the soii ; when the 
electric current is retayded by a bad conductor,# 
such as suljdiur, soil heat is cvolrcd; hence arise 
volcanoes^ in sulphurous countries. In like manner 
thunder-storms are simply valves for the escape 
of forces which would tear up the world by earlh- 
igjuakcft. 

Sulphur makes aij excellent fl.ux in4;he manutuc- 
ture of brazing solder. It makes cxcullsiit casts, auri 
is extensively used as a substitute for bat-l^ad. 

Eotten-stme. — The sort commonly empiwyed* in 
this country is, aceSrding to Holtzapffel, peculiar to 
England, andjis found in laige >J^ntittfe8 both in^ 
Derbyshire an^ South Walpt?. ^ is also detained 
froia Tripoli, in Asia Minor; and is oiigjh used, ujider 
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the name oi Tripoli^ all over the world. It is lound 
in email patches in some of the western islands of Scot- 
land; and fupishes jeautiful specimens of the shells 
of the decayed plants for^the microscope. This sub- 
stance was formerly believed to be animal infusoria, 
and has been much studied ol latCy uiifler the name 
of Biatomacem. 

. A"«??r/6Vr-Brassfounder8’ rands are obtained prin- 
cipally frdm Hampstead or Belfast. They co^itaiu 
about 94 per cent, of silox. Their properties ba' iheeii 
already described. 

Whiting , — Ground and washed chalk. Its part ides 
arc very fine, and hardly able to abrade. Its princi- 
pal object isdo absorb^^the oil or grease from t-ho work 
-previously polished by other means, and to impart a 
finishing gloss. 


METALS. 

Copper . — Obtained from Cornwall, in England, by 
calcining and roasting the ore, which fields 8 per 
p cent, or so of metal : we raise about 15,000 tons per 
^pnum. About ten times as much is imported from 
Chili, Cuba, United States, Austi’aliu, and South 
Africa.., About 30,000 tons per annum arc usually 
exported from this country to British India^, France, 
Egypt, and Hoppnd. t ^ 

Dam»p air, acid^vapoprs, ammoniocal liquids, and 
gae^^ producqgiiecp, salts upon the surface of copper ; 
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is* also acted on by a weak sdlutioif o# coimnon 
salt’ while it is not acted upon at all by a strong 
solution. 

Copper is precipitated fjom ^olutic^s by sulphu- 
retted ^hydrogen gas, giving a black deposit. It is 
also precipitated by potash, soda, carbonate of soda, 
and an#monia,» yielding blue or bluiSh-grceii deposits. 
Fcrro-cyaiiide of potassium gives a reddflr.h-browit 
precipitate. In muss, copper and its alloys impart a 
gitcn: cciour to the outer dame of the blowpipe when 
it is exposed to the inner flame. 

LeaU . — Obtained from Derbyshire, in th^ form oi 
sulphide and slickenside ores. The term “ slickensi^j^ 
arises' from the loose nature tif* the rode, which, (jc 
being struck, comes tumbling down for hours, whih 
a series of violent and dangerous explosions is set up, 
and the ore i| left broken to the miner's hajd. 

About 70,000 tons are raised annually in this 
country. About half that quantity is imported chiefl} 
from Spain and Sardinia. We export about 20,00t 
tons to the Unjfed >States, ranee, and •China. 

The atmosphere produces on lead a coating of ca': 
bonatc of lead. Pure water ^absorbs a portion o 
lead, and forms a poison. Lead is precipiRrtedfron 
solutioE^^ by sulphuretted h)jdrog^n gas, producing ! 
black deposit ;* it is also preefpitaSai by potagji, car 
bonate of sodap and ammonia, yielding a vhile preci 
pitate. Chromate cf potph gives* rife to’ a yfllp\ 
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deposit' ; 'in 'mass ft produces a yellow oxide on char* 
c/)al before the blowpipe. 

Tin. — Obt^ained fiX)m Cornwall, ^ from the oxide, 
intermixed wiitk qiifirtz.\ The ore is blackish, but 
white when pounded ; it is obtained in largo pieces, 
being blasted by gunpowder. In Mic pound(‘d state 
it is smelted aiid’again refined. Though the 'jrcs arc 
' much mited up with otJiei* metals, as arsenic, tin, 
zinc, copper, &c., yet they yield at times 70 permit, 
of pure tin.* We raise about 10,000 tons a year, aiid 
import about half that quantity, chiefly from British 
India ; ^yhilc we ex])ort about 7,000 tons to T'rance 
i'ud the United States. 

Air and water hav(; little effect on tin ; acids pro* 
’ diicf' rapid oxidation, and a,t the melting point it is 
converted into putty powder. A black precipitate 
occurs with sulphuretted hydrogen ; a pi?rple with 
ter chloride of gold. 

In mass, with equal parts of carbonate of soda and 
cyanide of i>otassiimi, as flux, metallic 'tin is pro- 
duced by thedmier flame of theiblowoipc. 

^Zinc or^eltei \ — Obtained chiefly from Hamburg, 
Prussia, Jlelgium, and Holland. The ores are mostly 
carbonates and silicates, and are reduced by calcining 
and smelting. Zinc is vpry impure, being imperfectly 
reduced ; there eJimaining much arsenic and iron. 

'We, import abeut ^5,000 tons j^r annum, and 
obtsfin from British min^s about 4,000 tons. The 
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'exports amount to about 8,000 torfs to AritiSi India 
and France. 

Exposed to (/he air^ zinc becomes from. a 
coating by oxygen. It is|)rittjc wke^ cold ; ductile 
at 212® to 300®; brittle again at 450® ; fuse's at 770®; 
while at 940® iVis converted into flowers of zinc. 

• * 4 

Poiifcli, sodfi^ and ammonia produce a white pre- 
cipitate, soluble in exccf?s oT the precipitati/;. 

I:t mass, moistened n;Jth cobalt, it produces a 
bdaUtifui green Ix'fore the blowpipe. 

BASES ANl)*SAi;iS. 

As a general rule, bases are oxides of moj^ 
and salts arc bases in union w'ith acids.* 

Arsenic. — The arseniobof the shops is an oxiab ol 
the metal arsenic. It has acid properties, and receives 
the addit'omiji name ^arsejiious acid. 

BicJdoride of Platinum. — This is the metal plati- 
num in union with two atoms of chlorine. 

. Borax. — This is the bi-borate of soda. ^ It has a 
strong attracti^i ib» oxygen when ]i(?iit is applied.# 
Used as a flux, it frees the metal from ils oxide, 
all(4W8 the solder to have complete union, with the 
metal. 

Chloride of kno^ tx\fluriate of Zinc . — 

This is formed when 8heet**zin(i«is dTssolveJ in^ 
hydrochloric mid, filtered, and d^staUi^gd.V It* is 
caustic, and used as a flu\. 



(^4; , THE BRASSFOIINDEfl's MANUAL. 

CreaUvOf^ Tartar . — The bitartrate of potash *’ 
This is used to dispose one metal to adhere to another. 

Cyanide of Potasmim. — The yellow prussiate of 
potash heated (r/xth the dry carbonate. 

Ferrocyanide of Potassium. — The result of uniting 
potash with iron turnings and refuse animal mat- 
ter. It is tlic yefilow prussiate of potash. 

Hyposif^phite of Soda'. — This is soda, plus hypo- 
sulphurou.^ acid. It is soluble to a very large 
extent in wed or. 

Muriate of Tin. — One ounce of powdered tin is 
dissolved ^n four ounces of concentrated muriaflc acid 
bv means of heat, and when cold is diluted with an 
e^ual bulk of water. ^ This substance is used 'to tin 
'^h’oruand steel. The iron is,dippcd into the solution, 
and by its side a plate of (dean copper ; a voltaic cur- 
rent is set up, and tin is deposited on the iv.on. 

Nitrate of Copper. — This is coi)pcr, plus nitric 
acid ; crystallizes blue ; soluble in water, and readily 
parts with its copper. *■ 

, Nitrate of Iron, — This is iroib dissolved in nitric 
jifiid to a syrfip. 

Perchlty'ide of Iron. — This is rust, or oxidev of 
irorf, diceolved in hydrochloric acid. Crystallizes 
red ; soluble in water ; yery corrbsive. 

Peroxide of lion, 'Hydrated. — Thi^ is- the prech 
pitato jfiiigh is foi?me(f on the additi^^n of potash .or 
ammonia to a«olnti<?n of sesquioxide of iron. 
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. PUasfi 18 a crude carbonated of i|ie .I^drated 
oxide of potassium, and is obtained from Ameri^ 
and Russia. It is also manufar^tured at homd from 
the sulphate by roasting, jlt is^ a s^lfwig alkali. 

Protochloride of Tin. — This is an excess of tin 
digested in hotVhydrocliloric acid. Its crystals are 
like ne«dles. •It is a S.eoxidizing agent* 

Sal-Ammoniac. — Tliisiis 7i3Tlrochlora<e/of ammo* 
nia.» Can be made either from gas-1 iquOr or bone- 
liqvior. • 

Soda. — A carbonate of sodium obtained from sea- 
salt. Tt is a /strong alkali, lind, like potash, unites 
with oil, grease, or fatty matter, and is convdffed u\Ul 
soap. 

Stannate of P(?^«ij/L-jThis is potash with st.(^mp 
acid, which acid is a product of potash and per- 
chloride of tin. It is used for tinning in the sam*e 
manner as cream of tartar. 

Sulphide of Antimony, — This is simply sulphur, 
plus antir&ony. In itself it has little action ; with 
potash, it deposits *i’ed on copper; with* acids, it^ 
action is frequently apparent. 

^ulphocyanide oj Potassium,— This is made by 
digesting 8 parts of cj'anide of potassiu|ij wkh 1 
part of ^sulphur anfl 6 parts of water. The crystals 
are white,- deliquescent, soiuJ;le*?^watei* and finite 
w.ith the persqjts of iron. . 

'-'fersulpliide of Arsenic^ — ^I’Uis 4S i'ormeU by, sub- 
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limation cl’ i rseniOaa acid with sulphur. It is alsc^ 
fqund native. Those formed by nature are yellow 
and red, and may be^produced by the receipt in the 
table of bronzrsdbr brassy 

White- (ead . — This is subcarbonate of lead, and 
is produced whenever sheet-lead ds acted on oy 
vinegar. Coinmef cial white-lead contaai s cont amln a- 
-lions of bi»ryta, and soinctim'cs chalk. 


HUMS, RESINS, AND COI.DURING SUBSTANCES. 

Annotk -. — Obtained from the seed of the Bixa 
*^'^Hana of South America. It contains 

28 per cent, of resin, and 
20 per cent, of coTouring matter. 

It has the colour of flame, and possesses,. a strong 
smell. 

With pearlash the colour of annotta may be regu- 
lated in solution ; precipitated thereafter with ‘oil of 
^vitriol, diluted with 20 parts of ivatej^ and dried. 

J^ape ACbea . — Obtained from the aloe of the Cape 
of Good flope. It contains a gum and a resiu in 
mechanicul mixture. In mass it is greenish brown ; 
in powder it is a grcenisji yellow^, soluble to. a large 
extent in boilings iJ^ate's. 

i9r«^j72’^A?/t>t>i/.c“Ot)tained from wious species .of 
the genus CalmuSf principally from Dracam df^o^ 
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dragon-tree. One of these' treer growing at 
Oratava, in Toneriffe, is said to be 6,000 years 
old at present.^ This^plant is^ of very slow growth. 
The resin is of a red;* colgiir, % >lump dark, in 
powder bi-ight, and yields transparent solutions 
soluble in etlior and alcohol. It is much adultc- 
ratcd» A fictitious article is iflade from shellac, 
Canada balsam, gum *bcnzoin, sanders^,wood, and 
Vejictian red. ^ 

’ Gamboge , — Obtained fi'om the Gro/cinm. It is 
brought from Siam, is yellow, and soluble in ether 
and alcohol. ^ 

Gum Arabic . — Obtained from the acam-trjyj-^^' 
Arabia, &c. Well known. ^ 

Gum British . — Chiefly used for giving adhesion fb 
the sand for making cores ; is obtained by exposing 
dry potato starch to calcination in a stove heated to 
400^ Fahr. 

Lac . — Obtained as a concrete juice upon the 
branches*of the Ficus Indicay &c., and is |jroduced by 
the puncture^of a*i insect. Lac should be obtaiiuil 
as pale as possible ; when required ^\1iite, it caaj. bT 
bleached by passing a current^of chlorine ga§ through 
it, or by boding the solution for a few miMuteS with 
animal charcoal, Mtering t^rou^h silk and then paper. 

Resin.'^An aftor-j^roductiin t^^nakiltg of turpeij- 
tine. According to Liebig* all#resina^r^Dxidized 
^585ntial oils. It is soluble in alcobcl. 
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^S’fl^^vJ'.T-Of^taindd. from the pistils of the saffroa 
cropus. It contains a polychromatic principle. 

With a^o^ol it g?ves a goW -yellow colour ; 

With sxilfhicric a^id, a^ilac colour ; 

With nitric acid, a green colour. 

Sandarac. — Obtained froi/i the juniper- tree of 
Africa ; it has a slight smell : it easily dfesolvesf 
*‘!/wm<?rfa.^Obtained from fhe Curcuma longa root 
of Ceylon. *Xt imparts browp to alkalies, and red*to 
acids. • * 

• SOLVENTS, ACIDS, AND OILS. 

• ♦ 

Wine^ or Alcohol . — This is derived from 

malt. ‘ It is combustible, pungent to taste, and has a 
ptmetr^ting odour. It can l^e purchased free from 
duty, under the name of melh vlated spirits, and recti- 
fied as follows : — 

To every pint add four ounces perfectly dry pearl- 
ash ; shake the bottle occasionally for several days, 
decant the clear liquid, and distil from a flaslc thro*ugh 
\Liebig condcEser. The prodiicl should yield 90 
^er xient. real Alcohol. 

"Water is^detected in spirits of wine by bulphatc ^)f 
copper ; Wiod spirits, by potash. Under tlie name 
“Finish,” alcohol is sold containtus: some resinous 

matteV. 

• •* 

Byroa^iic^ther^ or ^Acetone. — Thi^ is made by 
the dry. distUlatijU'of, acetate of baryta in a shallot 
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^•reiort, and at as low a '^heat a6>* console, nf with its 
iecomposition. The oil is separated from the predict, 
and the latter rectified^ over qv>icklime^ mixed* with a 
little animal charcoal, "jjlie proedj^^ is repeated- till 
the bailing point is constant, and tlio acetone pure. 

Sulphtirlo Add. — Oil of vitriol, a (’oinponnd of 
sulphnr amU)xygon. Well kno^\^i. 

Nitric A d d. — Aquafortis, a compound n itrog^n 
wit4i oxj'geii in the proportion of 1 to n.* 

N'drm/.s Acid. — The peroxide of nitrogen, having 
the proportion of 1 of nitrogen to 3 of oxygen. 

IJj/drochlori^ Acid. — Marine acid, or spirits of 
salt, a compound of equal proportions of*iivd ro^n 
and chlorine. 

Sulphuretted lhfdro(pii}.—\SA)p\i\i parts ot siiipii^ 
and hydrogen. A highly poisonous gas, 

SirechOil. — h\)rnierly obtained from the wild or 
rape tui’nip, but now from the seeds of the Brassica 
uapus. 

Sperm Oil . — Obtained from the head of the sper- 
maceti whq}e.|i Does not thicken by age or friction,. 

The quality of oils is known fromltlTc amount Of 
soupy cream which arises whqp mixed w^hpearlash. 

SAWDUSTS. 

Sawdust. is best o)»tamed (^ifom bTtxwood, bo- 

• •• • 

cause it contains no resinous swbstauG^ iChc ^ext 

bcfiit is from beechwood.. 
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ON THE RECOYfEllY OF BRASS FROM 
" THE ASHF^ii A^l) IJWEEPINGS OF THE 
FOUNDRY. 

t 

The aslies ai*d s^s-eeping-s are'gciicri^ly sol^, t!u‘ 
b^’assfouude^ not troublii*»^- Ipnisclf with details of 
recovery. ’ • • 

In the case of sweepings* tliey arc put into a tub 
with about four times their bulk of water and ^ ashed ; 
life dusl rises to the top, ♦and after the metal settles 
to the b«4-tom, the bulk of the water is poured off. 
^his /.rocess i^ repeated till the w’atcris pretty clean. 

metal is allowed to diy,^ then put into a close 
ci’ucibleaud melted. It is usually run into ingots. 

More care is required wdth the aslies : the best 
smelters g*Hnd them before wdshing, and then pro- 
ceed as above. The metal obtained from the ashes 
is generally rich in copper, and it is usual to*add Some 
^inc, in orcTer tp reduce the quality. 

Care musts he taken to pi'cvent fine pai ucies oeing 
^'aslied away, 
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ON THE IIKCOVERY OF QOPPEII FROM THE 

It imist be evident lo those I'vbo haverciid the Ibrc- 
goiiig pages that, the process of dipping brass, 
part of the iirgredients mj^st be dissoh ed in liquids. 

The besi method of recovering the /oJ» is byevh- 
pofating the liquids to* a ^considerable extent, and 
introdirciiig zinc drop.s in order that They may be 
covered over with copper,^ in which state they t^vc 
melted in thc^sual manner. 


ON THE USE OF SALT-CAKE. 

In smelting expensive metals, the use of a little salt- 
cake as a*fli!R{: greatly improves the, appearance 
the metal or alloy, the refuse unitingwith the^sall- 
cakc to the surface of the crticible, and Is Skimmed 
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WEIGHT OF BRASS. 

♦ 

There alrcady eilsls n talJe of weights for east orass 
per sqiiare*foot, which #has beeii^iublished in sd coral 
books. Tlio quthor lias had congidcrilhle difliculty in 
attempting to reconcile published * with 'actual 
weights, tJli, account, no '^ioubt, of tljc ditferent 
proportions of copper and »lnc used in its maniffac- 
ture. This will be Ibund at all times a difficitlty with 
ilJloys. ^ 

The fqjlowing tables, however, are falciilated from 
and repeated weighings at cardinal poiiit§, and 
art adapted to the pres^ent state of thc.trade. 

Tlfo tables on sheet brasrf per wire gauge, brass 
tubings, bar brass, and brass wdre, &c., will, the author 
trusts, b^foimd of considerable advantage. • 

The first two tables arc drawn out in a peculiar 
skeleton-like fonn, in order that attcntio^i myy be 
directed ta a sort of ratio which exists, especially in 
Jheet brass j3cr wire gauge, and at th« same time to 
assfst the memory in recollecting those sizes which 
have evunnveights. « 




I’ABLEwS OF WEIGHTS. 
■S?rEET Brass — Birmingham Wire (Jtavo 




Cast BRASig — M^ sureJ by I»fCHEs. 
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Spiral Brasjs 
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WEIGHTS OP COPl'EB.'; ZINC, TIN, AND 
IROlJ. 

Next to brass and thc^alkys rank copper, zinc, t^,. 
and iron im. importance to the brassfo«ii^er ; and as 
these metals are always <n demand, we haTe annexed 
the following tables of weights, which wo have no 
doubt will be found of usejt • 

Should thesi tables not furnish exactfj^ the siz^ 
required for any special calculation, |he resnlL^re- 
quired will b« found by takin|f the weight in wroutrllt 
iron, and multiplying it by 

1*09 for brass, 

I’ll for copper, 

1'48 for lead, 

0*94 for tin, 

0'92 for Kino, 

1*01 for stttd 



WEIGHTS t)F ^OPPER. 


9 ^ 
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W:^GHTS Cp' ZINC. 











Rovxu Rod Zmc, One Foot Long, by Parts of Inches. 
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V tinned- piiTES. 


Brand Miuk.^ 

' > 

No. Of 
SUoeta 
III a 
Box. 

Diraen^ionB. 

c‘ 

Weight of a Box. 

• t- 

lienjrHi. 

Urcadih. 

cwt. 

qrs. 

lbs 


/ic 

226 

m 

10 

r 

1 

0 

* 


2 C 

226 

m 



3 

2] 


3C 

225 

12| 



"3 

U 


H C 

225 

13} 

10 

1 

0 



Hx 

225 

. 13} 

10 


1 



•••„ 

225 

13| 

10 , 

1 

1 ‘ 



2x ..a- 

226 

13| 

9} 

1 

0 

21 


rlif 

226 

12} 

9} 

1 

0 

14 


llx f 

226 

13} 

10 

1 . 

1 

?1 


Ixix 

226* 

13} 

10 

, 1 

2 

• 14 


1 

225 

13} 

10 

1 

3 

7 


DC 

100 

16} 

124 


3 

21 

8 

Dx 

100 

16} 

llf 

1 

0 

14 

A 

Dxx 

100 

16} 

124 

1 

1 

7 

g 

Dxxx ^ 

100 

16} t 

m 

«i 

‘2 

0 

o 

Dxxxx' 

100 

16} 

12} 

1 

2 

21 


SDC 

200 

15 

11^ 

1 

2 

0 


SDx 

200 

15 

11 

1 

2 

21 


S Dxx 

200 

15 

11 

1 f 

3 * 

14 


8 Dxxx 

200 

15 

11 

2 

0 

1 7 


S Dxxxx 

200 

16 

.11 

2 

1 

0 


Wasters, \ 



• 





VO anf X 
Mixed,. .. ) 

226 

13} 

10 

1 

0 

14 



46Q 

13} 

10 

1 i 

0 

t 0 




460 

13} 

1 

10 

1 1 

• 1 

0 

u 



WEIGHTS OF T.EAT) 

Shbet^ad, One Foot Snn*RE, by Parts oP Inches. 
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Lead Pipes, ^'k-ei^th X iick. 
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Plates of Irox, One Foot Square 
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Pounds AvoiEDUPOia into Beoiual Parts op One H^ndbedwright 


qn 

. IbB. 

cwt. 

qrs. Ibfl. 

cw#. 

qre. 

IbB. 


Atb 

Iba. 

cwt. 

0 


■0044 

1 

0 = 

= 26 


0 sb = 

•5 

3 

0 = 

•75 

0 

1 . 

•0089 

1 

1 

•2589 

2 

1 

•6089 

3 

1 

•7689 

0 

2 ^ 

•0178 

1 

2 

<678 

2 


•5178 

3 

•2 

•7678 

0 

3 

•0268 

1 

••3 

• 2768 . 

2 

3 

•6268 

3 

3 

•7768 

0 


•0367 

,l 

4 

•18571 

2 

4 

• 6%57 


4 

•7857 

0 

5 

•0446 

V 

6 

•2946 

2 

6 

•6446 

3 

5 

•7946 

0 

6 

•0535 

1 

6 

• 303 a 


6 

•6636 

3 


■8036 

0 

7 

• 062 % 

1 

7 

•3126 

2 

7 

•6626 

i 

• 7 

•8125 

0 

» 

•0714 

1 

8 

•3214 

•2 

8 

•6714 


• 8 

•8214 

0 

0 

•0803 

1 

9 

•3303 


9 

•6803 

3 

9 

•8303 

0 

10 

• IT 892 

1 

10 

•3392 

2 

10 

•6892 

3 * 

10 

•8392 

0 

11 

•0982 

1 

11 

•3482 

2 

11 

•6982 

3 

11 

•8482 

0 

12 

•1071 

1 

12 

•3671 

2 . 

12 

•6077 

3 

12 

• 86 ; 4 - 

0 

13 • 

•1160 

1 

13 

•3660 

2 * 

13 

•6160 

3 

13 

•8660 

0 

14 

• 125 | 

1 

• 14 

•375 

2 

14 

•626 

3 


•876 

0 

15 

•1339 

1 

16 

•3839 

2 

16 

•6339 

3 

n 

•8839 

0 

IG * 

•1429 

1 

16 

•3929 

2 

16 

•6429 

3 

16 

• 88^9 

0 

17. 

•1618 

1 

17 

•4018 

2 

17 

•6518 

% 

17 

•9018 

0 

18 * 

• 1 G 07 

•l 

18 

•4107 

2 

18 

•6607 

3 

18 

•9ior’ 

0 

19 

• 1 G 96 

1 

19 

•4196 

2 

19 

•6696 

3 

19 

• Jrt 96 

0 

20 

•1786 

1 

«20 

•4286 

2 

20 

•6786 

3 

20 

•9286 

0 

21 

•1876 

1 

21 

•4375 

2 

21 

•6876 

3 

21 

•9376 

0 

22 

• V ) G 4 

, 1 

22 

■4464 

2 

22 

•6964 

3 

22 

•9464 

0 

23 

•2054 

^ 1 

23 

• 4^4 

2 

23 

•7054 

3 

23 » 

•9564 

0 

24 

•2143 

1 1 

24 

•4643 

2 

24 

■7143 

3 

24 

•9643 

0 

26 

•2232 

1 

26 

•4732 

2 

25 

•7232 

3 

26 

•9732 

0 

2 G « 

•2321 

1 

26 

•4821 

2 

26 

•7321 

3 

26 

•9821 

0 

27 

•2411 

1 

27 

•4911 

2 

27 

•7411 

3 

27 

• 

•9911 


Square Tncheh 

INTO 

Decimal Parts o/ 1 Fifc^^uARS. 
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BlEMINOrfAM WXRB (xATJOB, INTO DbOTMAL PaRTS OP OnB InCH 


, B.W.G. 


^B.W.G.= 

= in. 

p.W.G. 


B.W.G. = in. 

No. 1 « 

•31 

No. 10 *= 

•13'» 

No. 19 = 

= -042 

No. 28 == 

•014 

2 

•28 

11 

•126 

20 

•035 

29- 

•013 

3 

•26 

12 • 

•109 

€1 

•032 

30* 

•012 

4 

•24 

13 

•096 

22 

*•028 

31 

•01 

6 

•22 

« 14 

•083 

•23 

•0!^ 

32 

•009 

6 

•2 

15 

•072 

24 

•022 

33 

•008 

7 

.J187 

16 

•0f5 

, 25 

•0^2 

34 

•007 

8 

»-16Q 

17 

•056 

26 

■018 

r 35 

•005 

9 

•168' 

18 

•049 j 

27 

•010 : 

36 # 

■004 


,§URPACB OP Tubes, One Foot Long, by Diameter, into Decimal 

Parts 6r Square Feet. 

• * 


Bore , . 
Sui^ACe 

*‘1 " 

1 

•163(^ 

•1903 

i 

2291 

« 

1 

•2618 

H 

•2945 

U 

•3270 

■aJI) 

1} 

•3927 

Bor|} . . 
Surface 

•42t3 

u 

-4580 

H 

•4906 

? 

•5233 

2i 

•6890 

'25 

■6644 

•7199 

3 

1 *7854 


JHE 'HUNDREDWEIGHT RECKONER, 

9<?^^AR AS IS USB-’^UL TO THE BRASSFOUNDER.» 

The following tables reckon from Sd. to 1«. 6d per 
pound. -By doubling tlLe amount the, reckoning gives 
easilj k) 3^ per pound, which eml^aces the limits, 
generally, o(^a brassfounder. 
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The Hundiubd^ioht R^CKONBr. ^ 
3i. per lb., or 28». per cwt. ^ « 


IbB. 


t. 

d. 

qn. Iba. 

s. 

d. 

qn.lbs. 

$. 

d. 

qn. lbs. s. d. ^ 

1 





1 0 is 

7 

5 

^ 0 i? 

14f 


3 0 is 21 U 


1 

IB 

0 

3 

1 1 „ 

7 

3 


14 

3 

3 1 „ 21 3 


2 

» 

•o 

6 

1 2 „ 

> 

6 

2 2' „ 

14 

6 

3*2 „ 21 6 


3 


0 

9 

1 3”„ 

7a 

9> 

2 3 

14 


3 3 „ 21 9 


4 


t 

1 

0 

1*4 „ 

8 

0 

2 4 „ 

15 

0 

3 4 „ 22 0 


5 


1 

3 

1 5 „ 

8 

3* 

2 5 „ 

15 

3 

y.5 ,,2:! s*' 


C 

* 

1 

6 

*1 6 „ 

8 

6 

!2 6 „ 

15 

6* 

? 6 „ 22 G 


•f 

„ 

1 


i 7 „ 

8 

9 

2*^7 

16 

9 

.3 7 „ 22 9 


•8 


2 

0 

1 8 „ 

9 

0 

2 8 „ 

16 

0 

3 8., 2:jo 


9 

„ 

; 

3 

1 9 „ 

9 

3 

2 99 „ 

16 

3 

3 9 


10 

„ 

2 

6 

1 

9 

6 

2 10 „ 

16 

6 

3 lO „ 2:5 

11 



9 

1 11 M 

9 

9 

2 11 „ 

IG 

9 

3 11 9^ 

12 


0 

1 12 „ 

10 

0 

2 l» „ 

17 

0 * 

3 12 „ 21 0 

13 


3 

3 

1 13 „ 

10 

» 

2 13 „ 

17 

3 

3 13 „*24 3 


14 


3 

6 

1 14 *„ 

10 

6 

2 14 „ 

17 

6 

3 14 „ 21 6 


16 


3 

9 

1 15 „ 

10 

9 

2 15 „ 

17 

9 

3 15 „ 24 % 


10 


4 

a 

0 

1*16 „ 

11 

•o 

2 16 „ 

18 

0 

3 „ 25 0 


17 


4 

3 

1 17 „ 

11 

3 

2 17 „ 

18 

3 

3 17 „ 25 3 


18 


•4 

6. 

1 18 „ 

n 

6 

2 18 „ 

18 

6 

3 18 „ 25 6 


■19 


4 

9 

1 19 „ 

11 

9 

2 19 „ 

18 

9 

3J[9 „ 25 9 


20 


5 

0 

; 26 „ 

^2 

0 

2 20 „ 

19 

0* 

3 20 „ 2G 0* 


21 


6 

3 

1 21 „ 

12 

3 

2 21 „ 

19 

3 ’ 

3 21 ? 


22, . 

5 

6 

1*22 „ 

12 

6 

2 22^,, 

19* 


26 6 


23 

„ 

5 

9 

1 23 „ 

12 

9 

1 2 ?3 „ 

19 

9 

3 „ «6 9 


' 24 

r 

6 

0 

1 24 

0 

i 2 24 

20 

0 

3 24 „ 27 Os 

fe 

25 

» 

G* 

3^ 

1 25 „ 

• 

13 

3 

2«6 • 

?0 

3 

j^3^5 „ 37 3 


26 

» 

6 

6 . 

1 26 „ 

13 

6 

2 ^ „ 

20 6 

J 3^6^ 27 ^ 


27 

»» 


9 

1 „ 

13 

9 

J?27 „ 

•20 

0 

J 3^7 T, 27 9 

J 
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The EuirDBBDW^iGHT Bbokonbr. 
^ id. por lb., or 37#. id. per cwt. 


lbs. 

% 


rf. 

qrB 

lbs 


s. 

d. 

qn. Iba. 


s. 

<L 

qra. lbs. 


$. 

d. 

1 ' 





..0 

is 


4 

2 

,0 

is 

18 

8 

3 

0 

is 

28 

0 

1 

h 

0 

4 

1 

^ 1 


9 

8 

h 2 

1 

ti 

19 

0 

3 

1 

tt 

28 

4 

2 


0 

8, 

1 

2 

„ 

10 

^.0 

2 

2 

„ 

19 

4 

3 

2 

r 

28 

8 

3 


1 

0 

1 

3 

1) 

10 

4 

2 

3 

tt 

10 

-'8 

3 

3 


29 

0 

4 


1 

4 

1 

■ 4 


10 

8 

2 

4 

It 

20 


3 

4 


29 

4 

,, 6 


1 

8. 

1 

5 


11 

0-* 

> 2 

5 

>1 

20 

4 

3 

5 


29 

8 

6 

>> 

2 

0 

1 

L ' 

6 

»» 

11 

4 

2 

6 

„ 

20 

8 

'3 

6 

11 

30 

0 

7 


2 

4 

1 

7 


11 

8 

O 

7 

„ 

21 

0 

3 

7 

It 

30 

4 

8 

n 

2 

8 

1 

8 

„ 

12 

0 

2 

8 

„ 

21 

4 

3 

8 

ti 

30 

8 

t 


3 

0 

1 

9 


12 

4 

2 

9 

>1 

21 

8 

3 

9 


31 

0 

10 

n 

3 

i 

1 

10 

M 

12 

8 

2 

10 

It 

22 

0 

3 

10 

„ 

31 

4 

111 


3 

b 

1 

11 


13 

0 

2 

11 

It 

22 

4 

3 

11 

„ 

31 

8 

12 

9) 

4 

0 

il2 


13 

^4 

2 

12 

» 

22 

8 

3 

12 

II 

32 

0 

« IS’ 


4 

4 

1 

13 

» 

13 

8 

2 

13 

„ 

23 

0 

3 

13 

II 

32 

4 

14 


\ 

8 

1 

14 


14 

0 

2 

14 

„ 

23 

4 

3 

14 

II 

32 

8 

-5 

)t 

5 

0 

1 

15 

It 

14 

4 

2 

15 

It 

23 ” 

8 

3 

16 


33 

0 

16 


5 

4 ' 

1 

16 

1, 

14 

8 

2 

r 

„ 

24 

0 

3 

16 


33 

4 

17 

99 

5 

8 

1 

17 


15 

0 

2 

17 

11 

24 

4 

3 

17 


33 

8 

18 

9} 

6 

0 

1 

18 


16 

4 

2 

18 

It 

24 

8 

3 

18 


34 

0 

19 

99 

6 

4 ; 

1 

19 


15 

8 

2 

19 

„ 

25 

0 

3 

19 

„ 

34 

4 

20 

91 

6 

8 

1 

20 

1) 

16 

0 

2 20 

„ 

26 

4 

3 

20 

It 

34 

8 

-- It 

'7 

0 

1 

21 


16 

4 

2 

21 

II 

26 

8 

3 

21 

It 

35 

0 

22 


7 


: 

22 


16 

8 

2 

22 

II 

26 

0 

3 

22 

„ 

35 

4 

23 


7 , 

9 

1 

23 


17 

0 

2 

23 

II 

26 

4 

3 

23 

It 

35 

8 

24 


8 

0 

1 

24 

1, 

17 

4 

2 24 

It , 


8‘ 

3 

24 

„ 

36 

0 

25 


8 

4 

1 

25 

li- 

17 

3 

2 

25 

It 

27 

0 

3 

25 

It 

36 

4 




8^, 

X 

26‘ 

lt 

18 

t- 

2 

26 

ti 

27 

4 

3 

26 

,1 

36 

8 

27 


'1 

0 

i 

27 

II 

18 

4 

2 27 

It 

27 

u 

3 

27 

„ 

37 

.0 





THE BiJASSFftUNDER'S MANDAI. 


Thb HundkedwItoht Reckoner, 

6rf. per lb., or 46*. Bd. por cwt. 0 • 


Ib9. s. d. 

1 is 0 5 

2 „ ^10 

3 „ 1 3 

4 „ 1*8 

5 „ 2 1 

6 „*2 6 

7 „ 2 11, 

8 „ 3 4 

9 „ 3. 9 

10 „ 4 2 

11 » 4, 7 

12 „ 4 0 

13 „ 5 6 
li „ ;■) 10 
15 „ 6 3 
K) „ 6 8 

17 „ 7 1 

18 „ 7* G 

10 „ 7 11 

20 „ 8 4 

21 „ 8 9 

22 ,t 9 2 

23 „ 9 7 

24 „10 p 
26 „10 6 
26 „ 10 10 
27’,, 11 ’S 


qn. lbs. 

1 0 is 
1 1 
1 2^> 
1 3 „ 

1 V„ 

I 6 

1 G .. 


I. d. 
11 8 * 
12 1 
12* t) 
12 il 


1 7 „ 
1 8 „ 
1 9 „ 
1 10 ^ 
1 11 „ 
1 12 „ 
1 13 „ 
1 14 „• 
1 15 „ 
1 IG „ 
1 17 „ 
•1 18 „ 
1 19 „ 
1-20 •, 
1 2i „ 
1 22 „ 
1 2 *^ „ 
1 24 „ 

a 26 „ 
1 26^, 
1 27 „ 


4 
9 
2 

0 
6 

15 10 
IG 3 

16 8 
17 1 
17 G 

17 11, 

18 4 

18 9 

19 2 

19 7 

20 0 
20 6 
20 10 
21 3 

21 8 

22 1 
22 6 
22 11 


qrs. lbs. ». d. 
^ 0 is 23 14 




2 1 

,2 2 
|\ 3 , 

2 6 
/6 
2 / ; 
2 8 
2 f 
2 10 , 
2 11 , 
2 12 * 
f 2 13 
2 14 
2 16 
2 16 
2 17 
2 18 
2 19 
2 20 
2 21 


23 9 

24 2 
24, 7 
26 0 

25 6 

25 10 

26 3 
26 8 

27 1 
27 6 
27 11 


28 

28 

29 

29 

30 
30 


30 10 

31 3 

31 8 

32 '1 


[n. lbs. t. 

3 0 is 35 0 
3 1 
3 *2 
•3 3 
3 4 
3* 5 
3 6 
S 7 
3 b 


2 22 0 32 6 
2 23 „ 32 11 
2 24 „ 4 

2 2 ^,:, 33 ^ 
2?6*, ^ 2 
2 27 „ 34. 7 


35 6 

36 10 
36 3 

36 8 

I 

37 1 
37 6 
37 11 

3 9 „ 38 9 

3 1# „ 39 2 

^ n „ « 7 

3 12 „ 40 «0 

3 13 „ ?0 6 

3 14 „ 40 1(^1 
3 15 ^ 41 3 

3 16 „ 41 8 

3 17 „ 42 1 

3 18 „ 42 6 

• 3 l9 „ 42 11 

t 20 


i 21 „ 43 9 

3 at^,744 2 

• • • 

3 23 „ 44 7 

3 24 „ 45 0 I 
*2o*„ 46* 6 
♦ 2G»„'j5nO 

„ 46 3 
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THE BRASSFOUNDEA 8 MANUAL. 


ThB II*7KBREdW^IOUT Reckokbr. 
6<f. per lb., or 66.t. per cwt. 


Ibe. 


f. 

d 

qre. 

Ibe. 


$ 

d. 

qre. Ibe. 


8. 

d. 

qrs. 

lbs. 


1. 

d. 





l’ 

‘0 

•io 

14 

0 

-2 0 

is 

28 

0 

3 

0 

is 

42 

0 

1 

in 

0 

6 

1 

1 


14 

6 

2 1 

„ 

28 

6 

3 

1 


42 

6 

2 

» 

1 

0 

1 

2 


15 

0 

2 2 

„ 

29 , 

.0 

3 

2 


43 

0 

3 

„ 

1 

6 

1 

3 


15 

6 

- 3, 

II 

29 

6 

3 

3 

„ 

43 

6 

4 


2 

0 

1 

4 

„ 

16 

0 

1 2 4 


30 

1 

3 

4 

II 

44 

0 

% 

„ 

2 

6 

^ 1 

6 

„ 

16 

6 

2' 6 

II 

30 

6 

3 

6 

II 

44 

6 

6 

>1 

3 

0 

1 1- 

6 

„ 

17 

0 

2 6 

„ 

31 

0 

3 

6 

ft 

.46 

0 

7 


3 

6 

1 

7 


17 

t) 

2 7 

„ 

31 

6 

3 

7 


46 

6 

fl 


4 

0 

1 

8 


18 

0 

2 8 

„ 

32 

0 

3 

8 

„ 

46 

0 

* 9 

„ 

4 

6 

1 

9 

» 

18 

u 

2 9 

II 

32 

6 

3 

9 


46 

6 

10 


6 


1 

10 

„ 

19 

0 

2 10 

„ 

33 

0 

3 

10 


47 

0 

11 


6 

6 

1 

11 

»> 

19 

6 

2 11 


33 

6 

3 

11 


47 

6 

18 


6 

0 

1 

12 

It 

20 

'0 

2 12 

„ 

34 

9. 

3 

12 

If 

48 

0 

13 


6 

6 

1 

13 

„ 

20 

C 

2 13 

„ 

34 

6 

3 

13 


48 

6 

U 


7 

0 

1 

14 


21 

0 

2 14 

„ 

3/1 

0 

3 

14 

II 

49 

0 

16 


7 

6 

1 

15 


21 

6 

2 16 

„ 

35 

6 

3 

16 

II 

49 

6 

16 

„ 

8 

0 

1 

16 

II 

22 

0 

2 16 


36 

0 

3 

16 


60 

0 

17 


8 

6 

1 

17 

It 

22 

6 

2 17 

„ 

36 

6 

3 

17 

„ 

50 

6 

18 


9 

0 

1 

18 

It 

23 

0 

2 18 

„ 

37 

0 

3 

18 


61 

0 ► 

19 

f) 

9 

b 

1 

19 


23 

6 

2 19 

„ 

37 

6 

3 

19 

„ 

51 

6 

20 


'.0 

0 

1 

20 

II 

24 

0 

2 20 


38' 

Ot 

3 

20 


52 

0 

21 

„ 

10 

6 

1 

21 


24 

6 

2 21 

II 

38 

P 

3 

21 


62 

6 

22 


12 

’c 

1 

22 


26 

0 

2 22 

II 

39 

0 

3 

22 

II 

'■>3 

0 

23 


11^ 

*6 

1 

23 

II 

26 

6 

2 23 

II 

39 

6 

3 

23 

„ 

53 

6 

24 


12 

0 

1 

24 


^6 

0 

2 24 

„ 

40 

0 

3 

24 


64 

0 

26' 


12 

‘d 

1 

Ofi 

II 

26 

'6 

2 25 

ti 

40 

c6 

3 

26 


64 

6 

26 

»r 



{1 

26 

it 

27 

VO 1 

2 26 


41 

.0 

3 

26 

It 

65 

0 , 

27 

It 

13 


1 

27 

.11 

27 


2 27 

ti 

41 

6 

3 

27^ 

' II 


6 
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114 , THE BBASSFOUND^’S “fclANUAL. 


Thb F<rin)REBT('£iOHi Hbokonbr. 
8<f. per lb., or 74«. 8rf. per cwt. 




rHE BlA.SSreUND£R*S MANUAL 


The Hundhbdw^ioht Rbikonbe. 

9<f. per Ib., or 84s, per owt. 0 • 


lbs. 

t. 

d. 

qn. 11)8 


s. 

d. 

qrs. Il>8. 


1. 


qn. lbs. 


t 

4, 




1 0 

is 

21 

0* 

2. 

0 

is 

42|0( 

^3 0 

is 

63 

'f 

1 

is 0 

9 

1 1 


21 

9 

t 

1 

• 

>1 

42 

9 

3 1 

„ 

63 

9 

2 

.. ^ 

6 

1 2 


22 

»6 

2 

2 

1 

tt 

43 

6 

3 ^ 


64 

6 

3 

1. 2 

3 

1 3 


23 

.3 

\ 

3 

»» 

44, 

3 

•3 3 


66 

3 

4 

3* 

0 

1 \) 


24 

0 

2 



46 

0 

3 4 


66 

0 

5 

•, 3 

9 

1 6 

„ 

24 

9 

‘ 2 

6 

» 

45 

9 

3*^ 


66 

r 

6 

,,.4 

6 

1 G 


25 

C 

/ 

6 

tt 

46 

6 

*3* 6 

,, 

67 

6 

7 

,, 0 


1 7 


26 

3 

2 

i 

I) 

47 

3 

3 7 


68 

3 

8 

p 0 

0 

1 8 


27 

0 

2 

8 

»> 

48 

0 

3 8 


iUL 

9 

„ 6# 

9 

1 9 


27 

9 

2 

9 

)» 

48 

9 

3 9 

tt 

69 

9 

10 

>. 7 

6 

1 10 

• 

28 

6 

2 

10 

tt 

49 

6 

3 )i 


70 

6 

11 

„ 3 

3 

1 11 


29 

3 

2 

11 

It 

50 

3 


„ 


3 

12 

i> 9 

0 

1 1^ 


30 

0 

2 

12*), 

61 

0 

9 

3 12 


72 


13 

„ 9 

9 

1 13 

„ 

30 

9 

' 2 

13 

„ 

51 

9 

3 13 


^2 

9 

U 

„ 10 

6 

1 14 

• 

?» 

31 

6 

2 

14 


52 

6 

3 14 

„ 

73 

% 

Id 

11 


1 16 

• 


32 

3. 

2 

16 


53 

3 

3 15 


74 

3 

16 

„12 

0 

1 16 

„ 

83 

0 

2 

16 

„ 

64 

0 

3 16 ' 


75 

0 

17 

.. 12 

9 

1 17 


33 

9 

2 

17 

It 

64 

9 

3 17 


76 

9 

18 

„ 13» 

6 

• 1 18 


34 

6 

2 

18 


66 

6 

3 18 


76 

6 


» 14 

S 

1 19 

)> 

36 

3 

2 

19 


66 

3 

.3 19 


77 

3 

20 

„ 16 

0 

1*20* 

• 

36 

0 

2 

20 

tt 

67 

0 

R 90 j 

21 

„ 16 

9 

1 21 


36 

9 

2 

21 

„ 

67 

•9 

3 21 

» 

7S 

9 

22 

/»16 

6 

1 22 

„ 

37 

6 

2 22 


68 

6 

3 79 

6 

23 

»17 

3 

1 23 

If 

38 

3 

2 23 

)) 

69 

3 

3 2? 

• 

It 

80* 

3 

24 

»18 

.0 

1 24 


39 

0 

2 

24 

)» 

.6% 

0 

3 24 


81 

0 

25 

„18 

9 

. 1 2f 


39 

9 

2 

2? 

• 

60, 


1^2^ 


81* 

9 

26 

„ 19 

6 

'1 26g 


40 

6 

2 26»„ 

V 

6 

«3 


6 

27* 

„ 20*3 

1 27 

.. 

41 

3 

1 

2 

27 

ft 

m 

62^ 

3 

sa 

ft 

83 

% 

8 
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The JlxTNDEEDtrEiOHT Reckoner. 
f lOi. per lb., or 93». 4rf. per owt. 
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Thb HuKDIIBDW|IOHT Eb^konbk. 
l\d, per lb., or 102.?. 8rf. per cwt- 



THE BRASSFOUNDBB'S JLANUAT, 


1 iB I 1 I 

2 2 2 « 

8 „ 3 8 

4 „ 4 4 

«6 „ 6 6 : 


• 9 „ a** 9 

10 „ 10 1(F 

11 „11 11 
12 „13 0 
13^,*.4 1 
14 „15 2 
fs „16 3 

16 „17*4 

17 „18 6 

18 „19 6 

19 „20 7. 

20 „21 8 
2r,^22 9 
22 

23 A 24 Ik 

24 „26 0 
26„27 i 
2 ® 2 * 
27 ..ft 3 


ThB ^UNDBSBlfBIOHT EbCKOITBB. 
\a. Id. per lb., or 121t. id. per owt. 


qn. lbs. fi. d. 
l\0 |s 30 4 
1 1 „ 31* 6 

1 2 „ 32 *6 

1 3 „ 33 7 


1 10 „ 41 2 
1 11 „ 42 3 
1^2 „ 43 ^ 
1 13 „ 44 5 


1 16 „ 47 8 
1 17 „ 48 9 
1 18 „ 49 10 
1 19 „ 60 11 
1 ^0 „ 62 0 
T 21 j, 63 1 
f22 „ 64 ^2 
1 23 „ 66 3 
1 24 „ 66 4 
1 25 ,• 6? .6 


T^, 68 f 
1 27 ^9 7 


qn.lb 0 


s. 

d. 

'qrs 

.lbs 


X. 

d 


•v) 

is 

60 

8^ 

3 

0 

is 

» 91 

0 


1 


61 

9 

3 

1 

II 

92 

1 

21 

^2 


62 

10 

3 

2 

II 

•93 

2 

2 

3 


63 

h 

3 

3 

II 

94 

3 

2 

4 


66 

0/ 

3 

4 

• 

II 

96 

.< 

^2 

•6 

j* 

66 

1 

3 

5 

II 

96 

6 

•2 

6 

>» 

67 

2 


6 

II 

#7 

6 


7 

t) 

68 

3 

o 


II 

98 

7 

2 

8 

„ 

69 

4 

3 

^8 

II 

99 

8 

2 

9 

II 

70 

6 

8 

9 

*k 

100 

9 

2 

10 


71 

*6 

3 

10 


101 

10 

2 

11 

II 

72 

7 

3 

11 

„ 

102 

11 

2 

12 

II 

73 

8 

8 

12 

II 

]0i 

0 

2 

23 

II 

74 

9* 

3 

13 

II 

106 

1 

2 

14 

11 

76. 

.10 

3 

14 

11 

106 

2 

2 

16 

„ 

76 

11 

3 

16 

11 

107 

3 

2 

1^ 

II 

78 

0 ' 

3 

16 

II 

108 

4 

2 

17 

II 

79 

1 

3 

17 

II 

109 

6 

2 

18 

II 

80 

2 

3 

1 < 

18 

,1.110 

6 

2 

19 

II 

81 

3 

3 

19 


111 

7 

2 

20 

11 * 


.3 

20 


112 

8 

2 

21 

11 

88 

6 

3 

21 


113 

9 

2 

22 

II 

84 

6* 

3 

22 


114 

10 

2 

23 

, II 

86 

7 

8 

23 


116 

V 

2 24 

II 

•86 

8' 

3 

24 


117 

C 

2 

26 

II 

87 

9 

3 

26 


118 

1 

2 26 

II 

88 

10 

3. 

*26 


119 

2 

2 27 

II 

89 

ll 

3 

27 


120 

.3 




rujs ijAAHsmiurtJiiiiJi N aiajnual 


L^J 


The HvNDUBD'n|iiGUT R:^ox£r. 
U. \^d. per lb., or 126». per cwli^ 


lbs. 

ff. 

d. 

qimlbs. 


J 

d. 

qra. lbs. 


s. 

d. 

qrs. lbs. 

• 

d. 




l\ 

18 

31 

f 

i ^ 

is 

63| 

0 } 

3 0 

is 94 

1 

is 1 

4 

1 1 


32 

n 

'h 1 

• 

,, 

64 

H 

8 1 

„ 95 

7i 

2 


3 

1 2 




^2 f 

„ 

66 

3 

3*2 

„ 96 

9 

3 

•4 

• 

4} 

6 

1 3* 
1 ^4 


\ 

36 

loi 

0 

2 3 

2 4 

,, 

66 

67 

6 

3 3 

3 4 

n 97 
„ 99 

10| 

0 

6 

>» ^ 

n 

1 6 


37 

ij 

2 6 

„ 

68 

7J 

»'^6 

„ 100 

% 

6 


9 

^ 6 


38 

3 

^ 6 

„ 

69 

9^ 

B 6 

„ 101 

3 

7 

M 7 

% 

•1 7 


39 

H 

*2 7 

„ 

70 

lOi 

^3 7 

„ 102 

4 

8 

.1 9 

0 

1 8 


40 

6 

2 8 

„ 

72 

0 

3 S 

103 

0 

9 

»ia 

1.^ 

1 9 


41 

n 

2 *9 

,» 

73 

1* 

3 9‘ 

fl04 

T 

10 

„ 11 

3 

1 10* 


42 

9 

2 10 

„ 

74 

3 

3,^0 

„ 106 

•J 

11 


H 

1 11 


43 

10^ 

2 11 


76 

4i 

3 11, 

^06 

10 

12 

„«3 

6 

U2 


45 

0 

2 If 

», 

76 

6^ 

3 12 

„ 10^ 

0 

13 

» H 

7^ 

1 13 


46 

i! 

2 13 

„ 

77 

n 

3 13 

„^09 

1 

14 

„ 15 

9 

1 14' 


47 

3 

2 14 

„ 

78 

9 

3 14 

,.110 

8 

16 

16 

„ 16 
„18 

IO5 

0 

1 16 

1 % 

1 16 


48 

49 

6 

2 16 

2 16 

I, 

ft 

79 

81 

lOJ 

0 

3 16 „ 111 

3 16^*112 

4 

6 

ir*,, 19 

H 

1 17 


60 

n 

2 17 

„ 

82 


3 17 

„ 113 

7 

18 

„2PD 

di 

1 18 


61 

9 

2 18 

„ 

88 

3 

3 18 

„114 

8 

19 

» 21 


1 19 


62 

m 

2 19 

„ 

84 


3 €9 

„115 

10 

20 

,,22 

6 

* 

k64 

0 

2 20 

„ 

85 

6 


21 

„ 23 

n 

1^1 

,, 

65 

li 

2 21 

„ 

86, 


^ 3 21 

„ri8 

] 

.22#,, 24 

9 

1 22 

„ 

66 

3 

2 22; 

„ 

87 

9 

' 3,553 

^119 

< 

r 

,, 26 

lOJ 

1 23 

„ 

S7«4i 

2 23 

» 

88 

m 

3 

„ i2o 


'24 

m27. 

0 

i 24 

„ 

68 

6 

2 24 

# 

JO 

0 

3 24 

„12l 

( 

25 

„ 28 

14 

1 ^’.6 

,, 

59 

7-1 

2^6 

„ 


Ji 


„122 

' 

26 

„2» 

3 

1 ^ 

I, 

60 

9 

2 Ss 

„ 

92 

% 

3. 


1 

27 

„ 3^ 

H 

1 27 

>, 

61 

io.j 

^ 2 27 

» 

93 

H 

j^27 

M 124 

n 
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THE BRASSFOUNDHR’S ftlANUAL 


1 IB 1 2 1 1 


Thk !I^ukdredy}eioht Bsokonbr. 
U. 2d. per lb., or 130«. 8d. per cwt. 

F 

re. lbs. X. d. qre. Ibi. «. rf./,Tqni. 
l\ 0 ,is 32 8 ^ 2. ^ ifl 66 ^ 3 

1 1 „ 35 10 ^2 1 „ 66 6 3 

I 2 „ 35 '*0 ^ 2% 61 6 3 


3 36 2 2 3^ „ 6h 10 3 3 

4 „ 37 4 2 4 „ 70 (/' 3 4 

5 „ 38 6 2' 6 „ 71 2 ^3 6 

6 „ 39 8 "2 6 „ 72 4 3 6 

7 „ 40 \f 2 7 „ 73 6 3 ^7 


6 lC*f 1 5 


8 „ 9 4 1 8 „ 42 0 2 8 „ 74 8 3 8 

' 9 6 1 9 „ 43 2 2 9 „ 76 10 3 9 

10 „ 11 8,, 1 10 „ 44 4 2 10 „ 77 ^0 3 10 

11 10 1 11 „ 45 6 2 11 „ 78 2 3 11 

12^„ 14 0 ri2 „ 46 ^3 2 12 „ 79 4„ 3 12 

13 „ ^5 2 1 13 „ 47 10 2 13 „ 80 C 3 13 


11 10 1 11 
12 „ 14 0 ri2 


46 ^3 2 12 


14 ,, 16 4 1 14 


81'* 8 3 14 


16 „ 17 6 1 15 „ 60 2 1 2 15 „ 82 10 j 3 16 
16 18*'8 1 16 „ 61 4 I 2 16 „ 84 0 I 3 16 


17 „ 19 10 1 17 


85 2 3 17 


18 „ 21 0 I 1 18 „ 63 8 2 18 „ 86 4 3 18 

19 „ 22 2^A 1 19 „ 54 10 2 19 „ 87 6 3 19 


66 0 2 20 

57 2 2 21 


^8 K 3 20 


22 „ 2? 8 I 1 22 „ 58 , 4 2 22 „ 91 0 3 22 

23 26 16 1 23 „ 69 6 2 28o „ 92 2, 3 23 

24 „ 28 0 1 24 ep 8 2 24 „ ®93 4 3 24 

25 29 € 1 61 l(f 2 26 „ 94 6: 3 25 

*26 U26 „ 63 »i 2 26 „ 96 ^ 3 26 

27 „ 3*1 6«^27 „ 64 2 2 27 „ 96 10 3 27 ' 


THK BRASSFOiTNDER'S MANUAL. 


f 


The Hundred wEiOHT Recronbr. 

U. 2^d. per lb., or T36«. 4rf. per cwt. ^ 



qr8. Iba. s. d. 

qrs. lbs. * ^ 

1 ®i8« 33 10 ' 

2 0 i8*67 ^8 

f3 0 is 101 41 

1 1 „ 36 0^ 

2» 1 „• 68 10^ 

3 1 „ 102 8^ 

1 2 „ 36 ^ 

1 2 •, 70 1 

8 i2 „ 103 11 

1 3 „*37 5^ 

2 3 „ 71 Z\ 

3 3 „ 105 1^ 

1 1 „ 38 % 

2 4 „ 72*6 

•3 4 „106 4 

1 6 „ 39 lOJ 

• 2^6 „ 73 

3»>5 „ 107 

f 9 „ 41 1 

2* 6 „ 74 11 

•8^6 „108 9 

S 7 „ 42 3i 

^ „ 76 li 

> I „ 109 11] 


, 9 8 r 1 8 „ 43 6 

lO^lOj 1 9 „ 44 8; 
, 12 1 1 10 46 11 

, 13^ 3J 1 11 „ 47 1; 

, l/ 6 1 12 „ 48 4 

, 15 8^ 1 13 „ 49 6 

, 16 11 1 14 # 50 9 


16 


18 

n 

1 

16 

„ 

61 

14 

16 


19 

4* 

1 

•.6 

„ 

63 


17 


20 

H 

1 

17 

71 

64 

H 

18 


2b 

9 

.1 

18 

1 ) 

65 

7 

19 


22 

Hi 

1 

19 

n 

66 

H 

20 


24 

2 
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2*1 „ 

•83 

n 

3 

1 

„ 123 11} 

'• 2 


2^ 

11 

1 

2 

» 

43 

« 

2 2 • 

84 

7 

3 

f 

„12.) 5 

3 


4 

4.1 

1 

.3 


4.3 

2^ 

2 3 „ 

86 

01 

3 

3 

„ 126 10} 






• 






• 

• 



4* 


6 

10 

1 

4 

„ 

46 

8 

2 4 „ 

87 

6 

3 

4 

„ 128 4 1 

5 


7 

H 

1 

6 

„ 

48 

V. 

•2 *6 „ 

88 

11} 

3 

•6. 

„ 129 9j| 

(5 


i 

9 

l' 

6 

„ 

49 

7 

2*0 „ 

90 

5 

•3 

‘6 

„ 131 3 

7 


10 

2^ 

.1* 

7 

„ 

51 

01 

‘1 7^.. 

91 

10} 

3 ’ 

7 

„ 1,32 8} 

8 


11 

8 

•l 

8 


52 

6 

2 8 „ 

93 

4 

3 

8 

,, 134 2 

0 


13 


1 

9 


53 14 

2 

94 

Oi 

3 

9 


0 


U 

7 

1 

10 


55 

5 

2 10 „ 

96 

3 

3 

‘f 

„ I37 I 

.1 


16 

0^ 

1 

11 


56 101 

2 11 „ 

97 


8 

11 

„ 1 38 04 

2 


17- 

6 

1 


„ 

58 

4 

2 12 

99 

2 

•"3 

12 

',',140 0 

.3 


18 


1 

13 

„ 

69 

01 

•2 13 „ 

100 

7} 

3 

13 

,1 ui *51 

.4 


20 

6 

1 

14 

11 

61 

3 

2 14 » 

102 


3 

14 

„ 112 11 



21 

lOi 

1 

1.3 

ft 


62 

''I 

2 15 „ 

.103 

Oh 

3 

15 

,1 144 4 J 

l6 


23 

4 

1 

» 

64 

2 

2 16 „ 

105 

0 

3 

16 

,;Vf6 10 

:7 


24 

H 

1 

17 


65 

71 

2 17 

106 

54 

3 

17 

„ 147 3} 

18 


26 • 3 

•1 

1£ 


67 

1 

2 IS „ 

107 

11 

3 

18 

„ 148 9 

[9 


27 


1 

19 

11 

68 

61 

2 19 „ 

109 

4} 

3 1^ 

„ 150 2} 

JO 


29 

2 

1 

SO 

0 

2 20 „ 

110 

10 

*3 20 

.,151 8 

J1 


30 


1 

21 

• 

>» 

71 

61 

2 21 „ 

112 

*3} 

3 

21 

„163 1?, 

52 


,32 

1 

1 

22 

)» 

72 

11 

1 2 22 113 

Oj 

3 

22 

„1^4 7 

!3 


k 


1 

H 

?> 

74 

il 

2 23 

115 

2| 

3 

231 

„166» 0} 

5l 


35 

0 

1 

24 


7* 1C 

2 24 „ 

116 

6 

3 

24 

1,167 6 

16 


36 

k 

,1 

25 

1? 

77 

31 

2 2» „ 

118* 

’ ui 

3 

25 

158«11} 

56 


37 11 

•1 

26 


78 

9 

2 26«*, 

119 

7 



57 


09 


1 27 

t) 

80 

21 

2 27 „ 

I 2 I 

0} 

3 27 

„ iSl lOi 
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ThB fHuNDIUBl|WE10HT EeCKONER. 
1«. 6rf. per lb.’, or I684. per cwt. 




Ibo. 


«. 

d. 


lbs. 


». 

d. 

qrs. lbs. 

t. 


qra ibs. 

t. 






1 

0- 

ifi 

42 

0^ 

20 0 

is 84 

c 

3 0 

is 126 

0 1 

1 

is 

1 

6 

1 

1 

>) 

43 

6 

i 2 1 

„ 86 

6 

3 1 

» 127 

^ ! 

2 

ff 

3 

b 

1 

2 


46^ 

0 

2 » 

U 87 

0 

3 2 

1, 129 

0 ; 

3 

it 

4 

6 

1 

3 


46 

0 

2 3 

„ 58 

6 

3 3 

„ 130 

6 i 

4 

n 

6 

0 

1 

4 

„ 

48 

0 

2 4 

„ 90 

0 

3 4 

„ 132 ‘ 

0 

5 

„ 

7 


1 

5 

„ 

49 

6* 

1 6 

„ 91 

6 

3 5 

„ 133 

6 

6 

)» 

S 

O' 

1 

G 

„ 

51 

0 

’ 2 6 

„ 93 

0 

‘ 3 6 

,,-135 

0 

7 

)» 

10 


1 

7 


52 


"2 7 

„ 94 

G 

*'3. 7 

„ 136 

6 

8 

If 

12 

0 

1 

8 


64 

0 

2 8 

„ 96 

0 

/ 8 

„138 

0 

If 

„ 


6 

1 

9 

„ 

66 

t; 

2 9 

„ 07 

6 

3 9.,, 139 

6 j 

10 

„ 

16 

'9 

1 

10 

„ 

57 

0 

2 10 

»♦ 9^ 

0 

3 10 

„ 141 

0 

11 



6 

1 

11 


68 

6 

2 11 

„ 100 

6 

3 11 

/I M2 

6 

12 

)i 

18 

0 


12 


00’ 

0 

2 12 

„ 102 

P 

3 12 

4M4 

0 

13 


.;9 

6 

1 

13 


61 

6 

2f 13 

„ 103 

6 

3 13 

„ 145 

6 

14 

„ 

21 

0 

1 

14 


03 

0 

2 14 

„ IOC 

0 

3 14 

147 

0 

15 

„ 

22 

6 

1 

16 


64 

6 

2 15 

„ I0(i 

G 

3 16 

„ M8 

6 

16 

( 

id4 

0 

1 

16 


66 

0 

2 16 

„ 108 

0" 

3'lG 

„ 150 

0 

17 

it 

25 

6 

1 

17 

„ 

67 

6 

2 17 

„ 109 

G 

3 17 

„151 

6 

18 

7> 

27 

0 

1 

18 


69 

0 

2 18 

.,111 

9 

,3 18. 

(„ 153 

0, 

19 

Jl 

28 

6 

1 

19 


70 

6 ' 

2 19 

„112 

0 

3 19 

„ 154 

6 

20 

» 

30, 


1 

20 


72 

0 

2 20 

U'‘ 

0, 

3 20 

„ 156 

(f 

'21 

ft 

31 

6 

1 

2; 

>t 

73 

6 

2 21 

„ 115 

G 

3 21 

,,157 

6 

22 

If 

*33 

0 

\ 

22 


75. 

0 

2 22 

„117 

0 

3 22 

7, 1»9 

0 

23- 

it 

34 <‘6 

1 

23 

»» 

76 

6 

2 !^3 

„118 

.6 

3 23 

„ 160 

6 

24 


36 

0 

1 

24 

f) 

CO 

0 

2 24 

C'120 

0 

3 24 

7,162 

' 0 

25 

it 

37* 

6 

1 

• 

26 


79 

«6 

2 26 

„ 121 

r6 

3 2 *5 

„ 163 

C 

2£ 

27 

« 

40 

€- 

6 

1 

26 

27 

• 

it 

8U*0 

82 6 

2 26 

2 27 

„123^ 

»124 

0 

6 

•3 26 

‘3 27 

i» I60 

166 

0 

6 
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ON SUBSIDIARY BOOKSo OF THE 

WORKSHOP. 

Perhaps at no former perio^hasJ.herfc been a stronger 
desire othan at present, amoiig manufacturers, to 
arrive at costs aA'^ prevent waste in tbe workshops. 
The mof? costly the mcAils, tlic greater necessity there 
is for checks. The grbafor the competition in ?l 
trade, •the greater nocessitjlPor arriving^ccuratcly at 
prime cost^ 

We hope to place this iniportant sul)jcct^C^e.*H j^ 
before {lie rcadei^^ keeping out of view th^^rdiiiary 
books of an accountant, such as day-lx)oks and 
ledgerJi: these, are undcrstoo(t by bool^kecpers, and 
require no remarks hefc. Should the i*ea(!fer be 
ignorant of such,* he can be supplied b}^ any bool^- 
seller with wc^ks on the siibjecf. We oniy T^’pose 
treating of subsidiary or workshop books. First, 

THE CASTERS* ]*,OOK. 

"'Evkky moniiyg^h.^bastors have iheir metals weighed 
out to them froyi the store, and hool^d^s foUoMii ^ 

GIVEN oirr. 


Date. 

Coprer. 

Zinc^ 

Brass 

Tin. 

Lead. 

Total. 

18B8. 

,lb3. 

Ib-^. 

Jbs. 


Tbs. 

C‘Wt. 

0^. 

Ibsf 

April 3 

»» i 

112 

1 200 

50 

• 

100 

81 

30 

4 

14 

*10 

.2* 

3 

0 

in 
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On tJ\o oppositfe page^and in the same linesfare 
entered evely evening the returns in ihv following 
•nanner: — ^ 

^ RE'i;UIli^ED. 



The diffforence hetw^n the totals of tlio given-outs 
and the returns is entered in the last column, 
headed Ijv Loss, so as to show the percent agb of loss 
every da^. Thus, on April 3rd, on 206 lbs. of returns 
therJ'fa a lo». of 7 lbs, which comes to 2*64 pjr cent. 
On A 5 )ril 4th there are 9 lbs. of loss on 341 lbs., which 
comes to 2-65 per cent. * 

At the bottom of "every pj^ge the cojumps contain- 
ing castings on returned side arc added up, and the 
summation carried over to next page ; and this is 
repeated^ until the end of each montfi, when the 
result will ^low the amount “^J,.„Qjastings producefT^ 
flurkig the monlh. At the end of each month obtain 
the Mlo^png results;— 

lat. Total weight of castings froduced ;* 

2nd. Average Vjssfper cent. ; 

• 3i4. Th<;proportion8%etwecn copper, »nc, Ac., used. 

TfieJe Asulfs are« entered into a ffesult-ho()h, to. be 
hereafter ^plained 
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THE Mx^JILDINQ AND CASTING ’ SHOPS 
Xexpbnses BQOK. 

In this book are entered, •uncl^ separate headings, 

* every expense iiif^ide the pasting and mouldtng shops, 
except ^r ne^v jdant^ Thus, san^s, ^;oke, potties, 
wages, rent, interest on plai|jt., &c., are made up to the 
end of every month, taking care to cajry to the fol- 
lowing moifth the quantities in stock,* a^d not to 
include th 8 se quantities in the result, which result is 
carried* to the result-book ase 

4th. Tho oxpc* sea of moulding and caating. 

The interest on plant requii^s to be ^ted auJlt'n per 
cent. Such articles brushes, which go ^011 to 
waste, are not included in plant, but belong to the 
general expenses. 

THE RESULT-BOOK. 

In this boftk ^re collected all tho results of other 
^ books, under headings, and bearing dat^s. Thus, from 
ihe two books alr^dy named we collects 

w lai. The total weight of casting^ produced ; 

2nd. Average loss per ^nt. ; 

3rd. The proportioi^ between copper, zinc, &c., used *, 

4th. The expenses of moulding an(f calSting^— 

*A. Wages ; * 

B. Ali other expensot 

Having arrived at these results, we Hre able tc 
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/ 


arrive at^,tlic net oost of ^lie castings. Of course^tlic 
price pai\l at tlic time for the ingot mct^li^ will be 

known. Thus : — ^ / 

* * 1 . • / 

Iht. Total weight ‘^jpoduced, one month, 3 tons 1 cwt 

3rd. The proportions an'd pric* s being, — 

* ‘ <3 Jt ». d 


2 tons copper at 

80 . . 

100 e ( 

ii ton zinc „ 

»28 . . 1 . 

. ••'28 0,J 

84 11)8. tin ^ „ 

100 per Ion . 

3 15 1 

28 lbs. load *, 

2** .. ., 

0 7 1 


• 

10‘^ 2 1 


2nd. Avelligo loss 2-75 per cent. 56 

4th. Wages and other oxpenses U5 15 


£lfl3 2 

Dividin’g this sum by Ihe weight produced, 
arriv?2tt elevenpence p'3r pound as the net costiof th 
casfin^s produced ; the opcrtit ion being, 3 tons 1 cwt 
equals 6,832 lbs., and £313 2i?. ^d. equals 75, 15^ 
pence. 

0832)75152(1 1<? per pound. 

0832 


0832 

0832 

•It xnust'iTow be perfectly clear that, the same prin 
ciple (;prricd *out in ejich department will yield lik 
results. 

THE DIPPINCf ANB LACQUEIUTO BOOK. 

• ’ t 

tN #ii^bto*k (♦vcrytliin^ used during%ne niQntb, an 
all wages ymid during the same period, together wit 
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profiortToii 01 rent and interest on^dant, aragcarried 
to result- 1 as — 

6th. ExpoT^.o8, dijipi^g and Lioqncring — 

A. Wtget., 

B. All other ox'pcnso|P 

^ Thod all goods ^lasuing frorfi these depaT*tmonts ; 
b^flig measured and reduced to superlijjial feet, are 
carried to result-book as — 

Gth. Siiptwficicil feet dipped |inil lacquered.. 

Then the •expenses, ditided by supel’fi^al feet, 
gives the clDst of dipping and lacquering per foot. 

THE •FINISHERS’ HOOK. 

In tliifi.book are entered all wages and ewry O'iy • ex- 
pense, including rent and*interest on plant ; am^froiii 
this book are can led monthly to the result-book — 
7th. AVages; 

8th. All otfler expenses. 

Under wages wc only include wages paid to pro- 
•>ducers,Hhat*is,«to those whose time is entered against 
, 4 -hc job at which tl^ey are working. Jhc'wagcs of 
hon-producer^, sucH as labourers, are enUred along^ 
with other gentjral expensos. ExcSpfSvhere there 
is a Tblast- furnace, the whole cx*pense of th? ingirve is 
charged among expenses. Having^ arrived at these 
results, tho*foll#wing proportion is struck^:-** 

As one mbnthls wages are td^m^montli^s^ 0 i^cnst«, 
so 18 one* pound of wages to the expenses on one 
pound of wages. 
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T|1E TIME AND, MATERIAL BOOK. 

In tliis bofik are entered together t^^^orkmen^s 
timtJ at theii; respecV’ve jobs, dr the suth allowed if on 
piece-work, and all^thc fpaterials used at said jobs. 


We have now^ gone through all the boqJ,\S neces- 
sary to arrive exactly at tjie cost of work, from the 
moment the v/ork is given out from the Jtore or ware- 
house, ij^ntil it returiv? to the store (A* ^warehouse 
finished ; and we have only to express the h^pe that the 
llTrangbment set forth* here will bo formd of service 
to the reader. 

Tim is ^connected with the question of cost 
anetljfjr question of too much importance to be treated 
of in a few pages, and which, therefore, we cannot 
^nter upon here, but simply throw it out that the 
readSF may think over it. The question is, AVhat 
should the work cost?— and this question is quite 
different from, What does the work c6st? 


SUNCTilY PRACTICAL RECEIPTS. 

K 

For eSmenting Brass Letteisto Glaes Windows : — 

f 

le pjfrts copal varnish, 

5 parts cirying oil, 

8 ^art^Wpentine, 

3 parts oil of ditto, 

8 parts liquid gluo, 

10 stucco.. 
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rt)r Fixing Metal to Leather • 

Wash the racial in hot gelatine, 

Steep the leather in hot gall-nut infusioii, 

And njiito whUc ^ot. 

• 

For ^Fixing Metal to Mti‘bl^*Stone, or Wood : — 

4 partg Sarp(?hler^’ glue, 

1 part i^nicc turpentine. 

For Filling Glass to Glu* : — 

A. ftlarine glue gives^ black join. 

1» •Curd of milk, 

' Uuicklimc, 

Curaphor. 

For Coating A%id Troughs 

1 part pitch, 

1 part rosin, 

1 pari plaster of ]<aris (perlectly dry), 

Melted tpgether. 

For Coljd Tjiining :-t- 

Tin mercury ; — Mix till soft and friable, clean with spirits ol 
salt, and, while moist, rub on the above amalgam, and alter the 
E) racial is 4iiine(J evaporate the mercury b)-^ heat. 

AT.i?.— Avoid using the above for dishes or pins. 

For Cold Silverifig : — 

f part chloride of silver, 

3 parts pcarlash, * 
parts cAnmon salt, 

1 part whiting. 

Clean the hietal with soft leather or cork, moisy^nHhe metal 
witli water, arid ru\^ on the above. Sifter the itetrfl 4 ^ silvc^etf^ 
wa«h in h%t water slightly alkaline . 
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Imperial Stand MtS WiRE-GAtroK^F Sizes, Weights, Lengths, 
AND Breaking Strains o# Iro# Wire, Prepared by 
THE Iron and Ster^ Wire MInueactureus’ •Assooia- 


ji ii I* 

!o. I C > 5 100 , 

i-s 5 ” " Yiiidsf ‘ 



-r- -• - 

BIIEAKIXG 
? HTIGVINS. 


r ■: 

OH 7/' 

07 001?l»:>2r)! 0/0 
7H 7814 n/' 

01 %702 1(K);,2 4./ 
105 5700 8^4 ^1/0 
120 5072 7008 2/0 
las 4307 0505 I/O 
I 101 3770 5055 

100 3100 478ji^ 

228 2000 aflflo 

: 200 2254 3381 4 

1 322 1883 2821 

1 303 1511 2310 

! 4417 1208 1040 7 

; 500 *1072 1008 8 

! 700 800 1303 0 

t 882, 087 10;U> 

t 1077*^ 504 815 11 

1 1333 4^4 080 12 

t 1723 3 g5» 532* 13 

1 2240 208 402 11 

i ^800 218 320 15 

3500 172, 257 -10 

4067 1«1 107 17 

,.0222 * ( t 7 (>* 145 ^; 

[ 9333 07 l(f> 10 

J 11200 551 82 20 
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Aceione, ftj, ^ i 

Acida, 88; B'Jphuric, 89; nitric, 89; 

nitrous, 89 ; hydroolilono, 89. 

Acid trouglig, receipt foi coaling, 137. 

Aicli nicial, 37. , , 

Air furnace Bometimes used, 10; liow 
it dilTerfl from orditiaiy niellin;!,^ 

* furnace, 10. , “ ' 

Alloying, 29. . 

Alloys, 31 ; of c^ppel and zinc, 31 ; liow^* 
formed, 32 ; ol .cojiper and tin, 31 , ^ _ 
copper with lead, 36 ; com{iouinl#for 
Bpccial wo?.c, 36; white alloys, 37. 
Bhakdo, a Japanese alloy, 
Ai^icau, .38; use of aracinc in, 

•, 58 < 

loest Cape,J,6. 

lysifl of meials and ulloj’s, 7<t 
ealing, 63.* 

Annotia, 86. 

intimoiiyf I’phidc (/, W. 

Arsenic, 83 ; use m^lloy.s, 3« ; rt^ull, 
30< (eraalpliidc of, 8<'>. 

AuBtcyY^at«iit crucible.s, 12. 


liaseB and ^alts, 83. 

/.ell metal or bronze, see liron^h 
Lolls moulded in loam, 25. 

Lerliirt^ iibles, 12. 

Bichloride of platinum, 83. 

Bismuth solders, table of, 58. 

Blncklead, 77- ' 

Blue pots,” 18. 

Books of the woik.shop, 131; casters’, 
131; mouldi^Tig and costing shops 
expenses book, '33; tlie rcBiilt 
book, 133 ; the dipping and lacquer- 
^ ing book, 134«; the finishers’ hook, 
135 : the time audmateiiol book, 136. 
Borax, 83. « 

Brass, hqw formed, 32; sharpness, nnd 
hardness of, 86 ; table showing pro- 
portions o^ copper and zinc and 
results, 33 ; recovery of, from ashes 
and sweepings of found^, 90; 
weight of, 92; tables of‘ weights of 
sheet brasc, 93; of cast brass, 94; 'of 
round cast rotis, 95 ; of brass w irc, 
of plup l>ra88<;ube,95; of sf^w 
bras% *ube,^95 ; of fluted btiss tube, 
96; M sqc ire bar brass, 96; of brass 
boU<>,96. 


Brass-foundr}’, general q^nstructioi 

1 . 

Brass letters, receipt for cementinj 
them ic glo-'ss windows, 136. *■ ^ 

Brass ordnaiicq 26 k 

BrillIcneBS of metals, .31. 

Bronze, how formed. 34; tablft of pro- 
jHirtiona and resulU-, 34 ; .lapunese. 

3.3 ; Fontamenv'reau’s, ^ ; colon) 
ing, 69. 

Bronzing, 62; Gcrpian process, 64. 
Bronzing liquids, 67 ; for brass, 67 
for copper, 08; foii’iinc, 68. 
Burnishing, 54. 

Cape aloes, 86. ^ 

Casters’ book, 13f, ' 

Casting slur , arrangement of, 3. 

Casting shop expcnse.s book, 133. 

Casts, vanotis snbstunce.s Used for 
taking, 9. , 

Cementing brass letters to ^slaas win- 
dows, 136. - 
' Clialk, 78. 

Chasing, 53. 

Chemical P’lalysis of metals and alloys, 
71; how to dissolve, 74: to precipi- 
tate, 76; reduction, 76; to separate 
anddeternnn^ 76. 

Chloride of zinc, 83. 

Chucks, 40. 

Cla8.sifled list of substances used by 
brassfounders, 77 ; minerals, 79: 
meuiJM, Bt>; .bases and/ salts, 83;. 
gums, resins, and colouring sub- 
stances, 56; solvents, acids, and 
oils, ,88 ; sawdust.-i, 89. 4^ 

Clay, how moUel'ed, b ; fire-clay, 12. 
Cleansing, .'iC. 

Clouding, 54. 

Coating acid truuglis, 137. 

Coke as fuel, 13. 

Cold silvering, receipt for, 137. 

Cq'd tinning, leceipl for, 137/ 

Colouring and dipping room, arrange- 
mem oi, 6. 

Colouring bronze, 69 
Combs, screwy 15. : 

Copper, 80 ; recovery of, from Uie dip- 
ping liquit^", 91. 

Copper and zme, alloy of, 31 ; pTopo^ 
tions and resiBts, 33. 

Copper and tin, alloy of, 34; propo^ 
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tion^and ; witli zmc, lead, 

andiiinn, ^portions and results, 35. 
Copper, nitr/ito of, 84. 

Copper, weijjtms of, 97 ; tables of sheet 
copper, 98 ; of plates of copper, 98; 
of sfluare bar copper, 98; of round 
bar copper, 99 ; of c<ipi>er tubct^il^ • 
of cop{«r balls, 99. » • • 

Core boxes, 23 ; how tn uisjcense with, 
24. 

Cores, 22 .rfaise, 23 ; should oo vented. 
i» 21i luusT be dried, 2.5. • • 

Core sand, 18 ; to gi ve consistencj’ to, 24. ’ 
sinking, 4.5. % 

Jreani of tartip'j 84 • . 

Jr<#us, 78. 

Jrucibles, 12; common, 12; Hoilm, 
12; StourbridJJo, 12; Austej’s patent, * 
12; bluopoLs, Kh 
;'niciblc tongs, 13. 

23'amde m potu.SHiu9i, 84. 

Decimals, tablcs^for conversions into, 
Ui6 ; ounces inm decimal parts of a 
pound, pounds into deciraal 
parts of one hunted weight, 107; 
square infflies intc) decimal parts of 
one square foot, 107; l%7ningham 
wire gauge into docimnl paits of one 
inch, 108; surfac'e of tubes one loot 
long by fiamoter into decimal pai’l.'< 
of squaBpfect, 108. 

Dipping, 61. • 

Dipping and lacqueiing book, 131. • 

Dipping and colouiing loom, anongc- 
moni of, 5. • 

Dissolving mefiOs, 71. 

Dragon’s blood, 86. 

Dressing room, frran^menl of, 4. 
Drj'iiig stove, 14. 

Ductility of metals, 30 ; order of, 30. 
Emery, 78. 

l^meiy belt* 60. , « 

Expenses book tor moulding ana cast- 
ing shops, 133. 

facing the sand, 18. * 

Ferroci’amdo ot potaJliuni, 8# 

Filing, 47 ; mHclune, 48. 

Finishers’ book, 13,5. • 

FinisMng shop, arrangement of, 4 
Fire-claj', how composed, 13; sub- 
stitute for, 13. 

Flowers, moulding, 27.* * 

Fontainemoreau’s bronzes, ;i5. • 

Fuel for furnaces and stoves, 13. 
Furnaces for b.asBfouat^is, 10 ; cixli- 
nary melting ’furnace, 10; stove 
furnace, 11; gas blasdfarnacc, 11; 
fnel for, 13. ^ 

Fusibility of laetals, 29; table showing 
degrees of heat, 39. 


Gamboge, 87. 

Gas-blast fiAaato, 11. « 

Cllasfl, receipt for fixing gofcs to, 1.37 
for cementing brag^ letftrs to, 136. 
Grinding, 49; wet, 49; dry, 49, 

Gum Aiabic, 87 ; Bntifc, 87. 
Gutta-i^tha used^r taking ]inpre» 
Biou8,y. ^ ^ s 

Aundiadweight reckoner, from .3r/. to 
• li. 6a. per jinniid, lOS— 130. 
llypdluliihitc of soda, 84« 

I nsects, moulding, 27. 

Iron, Mitroto oi, 84; percliloride of 
84 ; peroxi<|p of, A4 ; weights of, 97 
tables of sheet iron, 104 ; of plates o 
^iron, 10.5; of bqiiiiio bar iron, 105; o: 
roiuidrod i.^on, 106 ; eftllat iron, lod 

iipaneso bronzes, 94, 39. 

I Kara kane, 35. • 

KeL' metal, 36. 

Lac, 87. 

Laciiuer dishes and brushes, 72. 

Liwquer room, orrangemenj^i.., o, 
Liicquering, 70; maierials. 71 ; c 'lec 
of light and heat, 71 f^uTOik, 134. 
Laciiueis, table of, 74. • 

Lathe, 39; chucks, 40; rests, 41; popi 
orpuppit head,^. * 

LatA^ boring, wffiming, and counter 
sinking, 45. • 

Lathe, horizontal, 7. % 

Lathe tunnng tools for brass, 42 
narrow tools, 42; b’'oad tools, 42 
spiinging, planing, and hoDowiq 
I tool^ 43; turning Uxds for otlu 
metals, 45; sciews, 4^^^re' 
combs, 46; Wbitworlh’sTaDUa h 
cutting screws, 47. 

Lathe work, ;49 ; remarks on, 43. 

Lend, 81 ; tables of weights of, 103; ( 
sheet lead, UM; of squaie bar lea< 
103 ; of round bar lead, 103 ; of les 
pipes, 104. • 

Loam moulding, 

Lustre, 29. 

Malleability of metals, 30; oider c 
30. • %s 

Matting, 53. ^ 

Mel^iig furnace, 11. 9 
Metal, receipt tor flxinjf to lettlM 
137 ; to marble and stone, or woo 
137. 

Met al^ methods ot mixing and poii 
Ang, 28. • • 

Metals used by brassSeunders, 80. 
MWrals used byArosff^tders, ^ 
Mcdellnf:, 6; materials" mpl^igeo; 6, 
tools required, 7 ; horizontal laths 
or turning-table, 7 ; clay, 8, 
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Models in clay, 8 ; winat, 8 , metal, 8 : 

gutta-pcr^iiii, 0; stucco, . 

Mould, flo ole, how to make, 9 ; greei 
sand, 25. 

Moulding boxes, 15. 

Moulding sand, 17. 

Mouluing shop, aiT'iiigemctit o* 3 ; ex- 
pense book, 133. 

Moulding, apparatus ana materials, 10 
sand lor, 16: tnampulalion, 19; in 
loam, 25; bells, 25; Btatuai-y, 26; 
ordnance, 2B; thickness or revci-se 
moulding, 27 ; screws, 27 ; odd sides, 
27 ; flowers, insects, &Cm 27 ; mix- 
ing and iiouriiig i etals 28. 
Moulding-tub and tools, 15. 

Muriate of zinc, 83 ; of tin, 81. i 

rt . 

Nitrate of copj .t, 84 ; of iron, 84, 

Nitric acid, 89, 

Nitrous acid, 89. ■ 

C 01 

Odd sides, 2?. 

Oils, 89; sweet, 89; siierm, 89 

ffti'ting, 26. 

Parting sai4-,’'^, 

Pattern-makiniT. 6. 

Pattern room, arrangement ot, 2 
Pattern sliqn. aiTangemciit ot, 2. 
Perchloff«iron,Cl. 

Peroxide of iron, hydi uted, 8 1. 
Picki^ag, 61. 

Plaster WParis, 78. 

Pipe-clay for modelling, 6. 

Polishing, 52. 

jvipit or puppit head, 42. 

Potash, 85 ; stannate of, 85. 

PotaS9w:.ilx siilphocyauule of, 85 ; 

cyanide of, 84. 

Pot metal, 36. 

I’rolochloride of tin, 05. 

Piimicc-stone, 78. 

Pyroucetic ether, 88 

Ready reckoner, hundredweight, 108, 
130, 

Receipts, 186-137. 
ile8m,fi7. 

Bests for lathe wor<», ,.1. 

Result book, 133. 

Reverse mouldiiig, 27. 

Revoiffing bo*, 61. 

Hock sand, 18. 

Rotten-stone, 79. 

Safton, 88, 

SaL-hmmoniac,,86. 

^SC]t.cake,aifle 9li. 

Salta, * 
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band for moulding, i6, St* ; composi- 
tion of, 17 ; where obtained, I" , core 
sand, 18; parting sand, 18; lacing 
the sand, 18. 

Bandorac, 88. 

Sawdust, 89. 

Scr^ V combs, 40. 

Screws, -uion’ ling, 27 ; making witb 
lathe, 45 ; mode of cutting, 46 : 
Whitworths tables for cutting, 17. 
Shakdo, 38. 

Sor’n, 85. 

t Soldering, f6; soft, .56 ; tabic of Roldei 
alloys^W; haul, 68, 

S'‘lvciii8, 88. > 

opecuhmi alloys, 38. 

Siieltcr. 82. ' 

Speim oil, 89. ■*' 

Spirits of w me, S'*. 

Stannate of iHitash, 85. 

Statuary, moiilduip^ 26. 

Sterro metal, 37. 

Stove furnace, 11. *'■ 

Stoves for drjnng, M. 

Stucco employed m md 
Sulphide of antin. -ny, f 
Sulphocyai'^de ot poiussintti, 85. 

Sulphur, 7b. 

Sulphuretted hydiogeti, h9. 

Sulphuric acid, 89. 

'I’enaeily of metals, 30 ; ord'er ot, 31, 
•iTorsnlphide ot ar.'.etiic, 85. 

Tlncknesa moulding, 27. 

Time and guiteriul book, 136. 

Till, 82; niiiriafeof, 81; iiroloililondv 
of, 85; weights of, 101; tables ol 
jilate.s of tin, 101 ; of ordinal y block- 
‘im tnbes, 101 y ot tii.ned plates, 102 
Tongs, crucible, 13. 

Tools fur modelling, 7 ; for latlie-turn- 

I lug, 42. 

1 Weight of bnisB^ 29, '92; liililes of, 93, 

I 94: 

Weights of copper, 'line, tin, and irog , 
97. '■ 

White t loys, 37.* 

White-lead, 86. 

Wluting, 80. .. 

Whitworth’s tables for screws, 47. 
Wood, models made in, 8. 
Wijodpatteins, 9. 

Workshop, boo'ivsfor, 131. 

Zlno or’ spelter. 82 ; chloride or niuriata 
of, 83 ; w^Uts of, 97 ; table of 
sheet zinc, lOO; 6f plajtes of zinc. 
100; of fguure bar zinc, LOO; of 
round rod «inc. 101, 
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Princigles oT the Construction of. By Hakon A. Sommskt ki.dt . 1/6 
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By W. Bland. 'fenth Editien. WiSt numerous Illustrations and 
. Models ... . • . . *. • 1/Q 
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AkCHlTECTURE AND THE ^' 


\, ' BUILDING Jlff.TS. 

ConBtriib/^ional Iron andt Steel Work, 

•As apy)b<?fl to Public, Private, and Domestic lUiildings. By B’rancis 
,, Camtii^; C. 1‘ 3/6 

Building Es^tates: ' • , 

A Treatise on the I')evelopnirt*t, Sale, Purchase, and Management of Build- 
ing Land. By B’. M Ai'l 1 ANi>.*/ ‘J'hird Edition 2/0 

The Soieiice of Building : ,i i 

An Elementary Treatise on the Priiiciydes of Construction. By VVvni>- 
HAM Tarn, RI.A. Loud. I'oiirth Edition* - 3/6 

The Art of Buil'ding: * ' * 

General Piim iplesof Construe ‘.on^ Sliengtii, and I_f,e of Materials, Working 
Drawrn^s, Speuricalioiis, &c. By Kowaku Dobson, M’.R.I.B.A, . 2/0 

A Book on' Building, «< ' 

Civil and" RcclesiasiK .d. By Edmund Bbckb^t, Q.C. (Lord Grim- 
THOUCK) Second Kdiliol , . . . 4/6 

Dwelling-Houses (The Erection of), ' 

, Illustrated by a IVispei live View, Plans, and Sci tions of a Pair of Villas, with 
ilitation, Quaittuies, an^l Estimates. By S. H. B cooks, Ard'dect 2/6* 

Cottage*^ilding. o 

By C. i RUCK Ai.ufn. Twelfth Edition, with Chapter on Economic Cot- 
tages for Allotments, by E. E Allen, C.E 2/0 

Acoustilfk in <EtelatioiK to Architecture and ^Building: 

^ The Diws of Sound as applied to the Arratigeineht of Buddings. By Pro- 
fftiior '1. Roger Smith, F.R.I IftA. New Edition, Revised . -1/6 

The Rudiments of Practical Bric^ilaying. 

General Principles of Biickl.nying ; Arch Drawing, Cutting, and Setting; 
Pointing ; Paving, Tihyg, Itc. By Adam Hammond. With 68 Woodcuts 

ThcT^Yt of Practical Brick Cutting dnd 'Getting. 

By Adam Hammond. W iih 90 Engravings 1/5 

Brickwork : 

A Practical 7' realise, embodying the General siiid ,11 igbf* Principle'*, of 
Bricklaying, Cutting and Setting ; with the Application of Geometry to Roof 
I'llingfi&c. By F. Walker 1/0 

Brinks and ^iles, ^ , 

j Rudimentary 7’rcatisc on the M anufai iiirdof ; containing an Outline of the 
♦Principles of Jlrickmalcing. By E. Dobson, M.R.I.B.A. Additions by 
C. 'J'oMLlN^.?, h.R.S. Illustrated ........ 3/0 

The PracUcal Brick and Tile Book. * 

*■ ComP-lsing; Brick and 7’ile Making, by E. Dobson, M.Inst.C.E.; 
Practical Bricklaying, by A, Hammond; BhicR-cu iting and Setting, 
by A. Hammond. 550 pp- with 270 illiyo. rations, half-bound . . ' 0/0 

Carpen^ and Joinerx— , 

The EiamrntakV Princhu ej> of Cartentry.* Chiefly cogiposed from the 
^ Stai'dn^ WJjrk of riu)M\s»T rfdgold, (BE. With Additions, and T rbatisji 
" ^on JUinery, by E. Iarn, M.A. Eighih^dition . . . 3/6 

Carpentry and Joinery— Atlas * 

Of Plates to k<-cony>.i|j)} and Illustrate the foregoing book, With 
icriptive Letter])! css,^ 4to * . . . . . . 6/0 
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A Practical 'A*eatiA4 Handraiftng ; . f 

tSIiowiiiif New and Simple Methods. 15y Geo. Coi.i.iNf.s, , Aiirt^.Editio^, 
a Treaiisk ON SiAiRiuiii.DiNG. With Plates . /. . 2/6 

Cirout^ Work in Carpentry and Joinery A 

A PractK'al 'I'rettise on Circular Woilt of .Single an^ DAble Curvature, 
lly Geokc.k. CoLi iNt.s. Fourtli Edition . 2/6 

Roo^ Carpentry : • . 

Practic.'d Les-ioii^ in kor Fnarnpig ot Wood Roofi For the Use of Wo*hine 
Carpenters. I‘y Geo. Coi-lings # . ^ ’. 2/0 

The Construction of RoofS of«Wood and^Iron; 

* Deduced ehieflv tronetlie Works of Robison, Tiedgold, and Humber. By 
^E. Wyndham Tai«n, M. a., Art-Ill. Cl t. Foiiitli Edition . .1/6 

The Joints Ma^e and JJsed by Builders. 

By Wyviu. CiiRisiv, An hiiect. With i 6 o Woodcuts . 3/0 

Shoring • • • • . • 

Audits Api4ic.ation • A Handbook foi the Use of Stiide t.s. By Georgr 
H*Bi.agrovk. With 31 IlIiisti,aTons . . . 1/6 

The Timber* Importer’s,* TL.iber Merohp-nt’s, and** 
Builsler's Standard Guide. 

p-i^icj';. gr\m)v 2/0 

Plumbing; ' • ' 

.\ Text-Book to tb » Piactice of the Art or Craft of ffte Wumbei With 
('b.ijneis upon House Dr.iinagc and Ventilation. By Wr# Paton lit chan. 
Niiiili Edition, with si.^ Illustrations 3/6 

Yentiktion : » * • ' 

A Text Book tif the Practice of the Art of Ventilating Buildings. By W. P. 
Hi’CIIAN, R.P., Author of “ rlunibing," &c. With 170 Illu4Sitions 3'6 

The Practical Plasterer: 

A Compendium of Pl.un and Drnamental Plaster Work. By W. Kemp ^/Q 

House Paintii^, Graining, Marl^ling, & Sign 'Hating. 

With a Coiii'e of Rlementary Drawing, and a ColleLlion of Clllfin Receipts. 
By Ei.LIS A. Davidso.'I. Eightli Edition. Colouied Pialcs . 5 /O 
T/tt> ainnie, /« c/oi/i haith, sifongl) kuoui, 6/0 

A Granfmal* o*^ Colouring, 

Applied to Decorative Painting and the .Arts By Gkcwgk Fiki.d. New 
Edition, enlarged, by jlj^Li.l.s A. ItAVilisoN. With Coloured Plaie^^, 3/0 ^ 

Elementary Deoora.tion 

A. applied to Dwelling Houses, &c. By James^V.^'ai p;y. IllusUated ^/O 

Practical House Decoration. , 

.\ Guide to the Art of Orn.iiiiental Painting, the Arrang^nmnt of Colours in 
Ap.irtmems, an^ the Pnncibles ol Decor.itive Design. By Jamp-s \f. Facey . 

• 2/6 
T>te hut two Works tt. t^ne hau/tsome h^lf-hound, entitled “ HouSB % 
Delokatio^, Elementary af^i PRAcriCAi.,” ^0* • 

Portland Cement for Users, * . 

By Henry FaIjH, A.M.Inst.C.E. ^hiri^Ednion, ConiSted . ^ 

Limes, Oements, Mortars, Concretes, Matties, Plas- 
tering, &o. , * 

* By G. R. Burnell, C.E. ^ Fftte-.nth ^djiion J|y6 
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ffasoiu^y. and Stone-Cutting.* l • . . / « 

.lihe (•ripcipte'^ of Masonic Projection and their application/o Constfuction. 
ByEuwARi) Dobson, M.R.I.H.A . 2/6 

Arohea, jj^iera, Buttresaea^ &c. : * 

ExpeniA:nti:^> Essays on the Principles of Construction. 6$ W. Bland 

• 1/6 
Quanlj^tiea £.nd Meaaurementa^ / 

In Bricklayen,’, MasonsV Plasterers’^ Plrmhers', Painters’, Paperh angers', 
** Gilders’, Smiilis', Qaipenters’ and Jo*iers’Wofk. Py A. C. Beaton. 1/6 

The Complete Measuu’er:^} 

Setting ^irth the Me.Tsurcin» nt of Boards, Glass, Timber and Stqne. By R, 
Horton. Sixth Kdiiiun . . . e . i . . Alt 

Guide to Superfloial Measurement^:' 

Tables cak'utved fjjpin i lo 2 «o inches in length,^ by i t<\ loB inches la 
breadth. For the use of Arcliitccts, Purveyors, Kngineers, Timber /ler- 
chautb, Hiuldeis, itc By Ja.mk^, Hawkings. Fifthr.Edition . . 3/6 

Light: / ' , ' 

An IntrodifJticA. to the Science oPOptics. For the Use of Students of Archi- 
, lecture, Eugiiieeriag, and other Applied Sciences. ^ By R W. Tarn, 

' M.A. .... 4^ ‘ 1/6 

Hints to Young Arohiteota. * 

By Grokoe Wu.iiTwictv, Architect. Sixth Edition, revis^ a.id enlarged 
/ by ObiiusKissoN Guillaumj, Archttect . . . . . 3/6 

Arohiteotarc -Orders: i, 

The Ordegtand their /Esthetic Principles. By W. H. Leeds, illustrated. 

1/6 

Arohiteoti^re— Styles : * 

The History mid Descriptifn of the Styles of Architecture W Various 
Cout^ries, from the Earliest Period ,, By T. TalboS' Bury . . 2/0 

*,* ORDERS AND StYI ES OF ARI HtTECTURK, in One VoU^ 3/6- 

Architecture— Design : ' 

* The Principles of Design in Architecture, as deducihle from Nature and 
exemplified in the Works of the Greek, and Gothic Architects. By Edw, 
x»*Cu<iARBETi, Arciiuea Illustraied . .r . . 2/6 

*** The three preceding li'orhi in One handsome Vol., half-bound^ entitled 
" Modern Archi iec i ukk ," ptwe 6/0- 

PerspeotiYe for Beginners. . « . ^ 

Adapted to Young Students and Amateurs in Architecture, Painting, See, 
ByGROR9E PvNF. 2/0 

cAroBhieotural hlodelling in Paper. 

^ ByT, A. Richardson. With lllnsirations, esgravedby 0. Jkwitt ^/Q 

^lass Btaining^ivd the Art of Painl^ing on Glass. 

From the German of Dr. (ihssi.Kr and Emanuel Otto Fromherg. With 
an /(ppendvx on The Art ot Enamelling ' 2/8 

' Vitruvius-^he Arohiteoture c^f. . 

In Ten Books. Tr-mslated from the Latin by Joseph Gwh.T, F.S.A., 

F.R.A.S. With 23 Ply,tes» . . . r 6/0 

N.Bh-Thi* is the only Edition <i/J’itruvius procurabi* at a moderate price, 

Q|Hie|an. JLro^i^eoture, % . ' . " 

Aiplnqui^ into the Prir^iples of Beauty in. With an Historical View of the 
Rise and Progress of the Art in Greece. By the Earl of AbetdEEN. 1 /Q 
The two preceding W-orks inf}ne handsome Vol., half-bound, entitled 
"Ancient Ai/chiteciure," price 6/0* 
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INbusfRf'AL\ /I nd useful A^TS.^ 

Centents, *‘PaBte8, Glues, and Gums. '' 1 / *' 

ftuidc to the Manufacture and Applicatfkn of Aggluti^4nts. With 900 
and Form ulse. By H. C| S'! andage '5 ■ 2/0 

Clocks, watches, and Bells for Public cPuirposes. 

A Rudimeniiuy 'I'reatfse. By Edmund Bkckrtt, Wdrd Gkimthorpe, 
^ LL. D., k.C., KB.A.S. Eiglith Edition, with new List of Grea* Bel)s and 
an Appendix 01^ U OKllicfloc^-.. * u<it published 

The al>n-t\ hatuhomeiy^bound^ clath'boards, SIS- 

Electro-Metallurgy, ^ 

^ I%ac til 1. 11 y Treated^ By Alexander'Watt, Tenth Ef'ition . 3/6 

The Goldsmith’s, Handbook. 

* t'ontainiiig full Inst irtions in the Art of Alloying, Melting, Reducing, 
Coltatniig. Ot^ectiiig and Refining, Recovery^ of Waste, Solders, Enamels, 

• itc., &i By Gl'-'iRi.K E. LiKK. Sivth Fdition 3/0 

The Silv^snflth's Handh^r^k, 

On the Slime plan as the Goil'SMi'in’.s Handpook. By O. E, Gek. 3/O 
The iiiUt lioo li'orhi, in Onf harasomt Vol , dial/ideund^ 7/0- 

The Hall-M 9 .rkin^ of J^ellery. 

(Joiapriijitig an account of ail the ‘'fferent Assay Towns of the Unitid 
Kingiloir i with the Sumps .nni I aws relating to the St%dards and Hall 
Mrifrks at the vat ions Assay Ollioes By Gkorok E. Gee , . 3/0 

French Polishing and Eniunelling. ,, 

Nu.jierous Rei ipes (or making Foluiies, Varnishes, &c. hy R B.^mkau 

*► ' ' 1 1S 

Practical Organ Building. • 

By W E. TticKsoN, M.A. Second Edition, Revised, with Additi .is 2/6 

Coaoh.; Building: « * « s' 

A Practical TiSatise. By Jamps W, Burokss With 57 Illit.Mraa6ns 2/6 

The Cabinet Maker’s Guide 

'l o tlie Kniiie (. oii'tniction of Cahinet-Work, By R. Bitmf.ad . 2/6 

The Brass Founder's Manual: 

liisti iictioiis for Modelling, Pattern Malang, &c. By W. Graham . *2/0 

The SheeVMedtal Worker’s Guide. •. 

For '1 iiismnliv, (.’ojipeisniith-s, Zincworkeis, &< . By W. J. K.XIkane 1 /© 

Sewing Machinery: 

1 Is CoiistiiK lion, History, &c. By J. W. UkijUhakt, C.F,. . 2/0 

^as Fitting : » 

A Piactii al llaiulliouk. By John Bi ack. New Edition . . 2/6 

instruction of Door Locks. ^ ^ 

Fiom the I’aocrsof A."^ Hobhs Edited hy C. Tomunson, 2!f6* 

The Model LooorAotive Engineer, Fireman, ai^d 
Engine-Boy. • 

By Miciiah Kfy.noi.ds . ........ 3T 

The* Art of Letter Paintin|{*made Easy. * 

lly J. G. BAi)|:NorH. v^h 12 full-pagt Engravings ol lAample.f . 1/6, 

The Art of Boot and Shoemaking. 

Meanurtnieiu, Lasi-fiiiTlig, Cintiiig-om, iilo'^g, &c. By J. B. Lrno. 2/0* 

Mechanical^ Deiitistry : • • • • 

P.vCharVks HoNTitK. Fourth Edition . . . 3/0 

Wood Engravinig ; •# • • 

, A Practical and Easy I ntroduct*. in to the *rt. By W. N. Brov^ 1/6 

Laundrv Management. 

. A Handbook for Use in Private and 4*iblic ]!aundrics . .2/0 
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. ACpiCULTURE, CA^R6kN INC„' ETp. 
DrainingVand Embxnkin^: « 

A Pra^i.-al Treaiise. Uy Prof, john Scott. With 68 .'Ions 1 /6 

Irrigation an^ Water Supply: . 

A Practic :#<Trtati^e on W.itt-r Me.iduws, Sewage Irrigation, Warpiiv, &c. ; 
of. the ConsoiiLiion of \Vt 11s, I'onds, |.f<csct voirs, tic By ProL John 
• Scott. Witn 34 inustr.iiums .ft. . * . r, . . . • 1/S 

Farm Roads, Fences, <and*fiates: 

A Praclu .il 'Ire.iii'.e on line Roads, 'Iminways, and WaterwfLys of tlv 
Farm; rne PuncipUs of Kn< losures ; » id tW, dittirent kinds of Fence* 
Gates, ana holes. By I’lof. John Scut 1. Witfi 75 Illustrations 1 /g 


Farm Buildings : ^ ^4 

A IVartical 'I'reatisc on the Buildings nVccssary for various kinds of FaVms, 
their Airangcinent and Consirui yon, wiih Plans and«^Estiinates. By Prof. 
• John Scot f, With 105 llhistr.Hi.)t*s • , . 2/0 

Barn Implenteilta and Machines : * 

% Treaimg of rtie Applimtion of l\)wj“r and Machines us«d in the Threshing 

* barn, Sii^ kyaid, Daily, &.I.. r By Prof J Scott. With f?3 Illustrations. 

* 2/0 

Field Implements and Machines; 

VVitli^f'nnciples and Details ofGonstruciion and Points of Eotcellence, their 
Management, &1.. By Prof. John Sco it. With 138 Illustrations . 2/0 

•» ft- « 

AgriculturaV, Surveying ; 

A Treatise ou Laud Suive>ing, Levelling, and Setting-oiit ; with Directions 
for Vali^g I htaics. By Vtol. J. SroiT With 62 Illustrations* . 1/g 

Farm Engineering. • *' 

r?? Piffessor John Scott. Conipri4,ng the above Seven Volumes in One, 
i, 150 jiagcs, and over 6lio Illusttations. Half-bound . . . 12/0 


Outlines of Farm Management. 

* Treating of the General |s>\'o:k of the Farm; Stock; Contract Work; 
JLahour, &c. By K. Scott Bckn .' . . ^ • . 2/6 

Outlines of Landed Estates Management. 

Treating of the Varieties of I .uids, Methods of Farming, Setting-out of 
Farms, Roads, fences, Gaics, Diaiiiage, &c. liy R hcorr Burn . 2/6 

• • r ( 

Soils, Manures, and Crops. 

(Vol. 1 . Ot«Ti.iNKb OP Mookkn Fakminc..) By R. Scott Burn . 2 /p 

'i^armfAg and Farming Economy. • 

« (Vol^ 11. OuTLi.sps OP MoDtKN I- arming.) By R. Scott Burn 3/0 

VCock : Cattle, l^iieep. and Horses. ^ 

(Vol.*IIL CJpii.iNEs OP Moi*p:kn Farming.) By R. Scott Burn * 2/6 

Dairy/ Pig8*i and Poultry. c » 

(Vol. IV. Outlines op Mookhn FakminG|) By R. Scott Burn 2/b 

bt !liz|ition of Sewage) Irrigation, an;! Reclamation 
of Waiste LcCnd. « 

^ipAM^Vol. VjB^ucjliSes op Farming) Byifl. Scott Burn . 2/6 

Outlines of Modern Farming. r 

By R. Scott Burn , Consisting of the above Five Volumw in Ona, 
1,250 pp , profusely lllustratidfhalLbound ^ 2/u 
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Book<lfoeping foF*darftiera an4 Estate Own^s. 

• A I’lficlital Treatise, picscniim>, in Thiee J’lans, a s\st*rMadji|Jteil for all 
_^c|jsses ol Farms By I. M Woodman, fourth Ldition# 2/6 

Read^Reckoner for the Xdmeasuren^nkm Land. 

By A. Arman. Revifcd and extended by C. Norris. Fifth Ikdition 2/0 

% * # 

Miller’s, Cor|^ Jdefchant's, and Farmer’s IJeadjb 

Reckoner. • * 

Second Edition, revised, with iSPnce ifist of Modern Flour Mill Machinery, 

„ V W. S. Hution, C.I-^ ...... •- . 2/0 

.TUk Hay and STtifiaw Measurer. 

NS# T.iblf*foi the Use oi Audi 
* Dealers, &c. ByJuHNSthKLE 


NS# T.ible*foi the Use oi AuUio.iccrs, Y.il^urs.^'ariners, Hay and Straw 
■ ■’ " ■ IN SthKLE 2/0 


Heat Prod ion. 

Manual for Producers, LHsffibuior.s, and t^oiifTuniWs oi ttutciiers Meat 
ByJOHI»LWART . , 2^ 

• ^ 

Sheep : * 

^1. ^History, Structure, F.ionoiny, and Diseases of. P>v W C. Spooner, 
lyi.KV.S Fifth Edition, wiiii f(j|e I’^ngravings . ... . .\ 3/6 

Market and Kifchen Gardening. 

By C. W. Shaw, late Editor of “Gardeniti); lllustiated '' . . 3/6 

f 

Kitchen Gardening Made Mhsy. 

Showing the best means o* C uliis.iiing every known Veg^^ahi! and Herb,* 
&c., wilii directions foi m.uugenicnt all the year round. By iJivosgk M. t 
Glknny. lllm^iated 1/6 

Cottage Gardening : 

Or flowed, Fruits, and Vcgctaliles for Small Gaidcns ^Be*5?*Mi)HDAV 

1/6 

Garden Receipts. 

Edited by CuARi.fS W. Qwih . . . , . . . .1/6 

Fruit Trees, , 

'' The Scientific and^Piofitablc Culture of. Fnftn the Frenrd^^yUk^aiJlt; 

Brsuil. al'^ifth I'Mition, carefully Revised by Georgk GlEnny. With 
187 Woodcuts 3/6 

• • ^ « -w 

Tl||e Tree Planter and Plant Propagator: 

With numerous Illustrations of (j!*-ifting, Layering, *Budding, Implements. 
Houses, Pits, &c By ^amuei. Wood , . • . * . 210 

The T»ee Pruner > • ^ % 

A Practical t^lanual on the Prunijig of Fruit Trees, Shrubs, Climbers, and 
Blowefing Plants. \\ ith numerous Illustrations. Bjj^AMUEL Wood 1/0 

7'Ae ai)ove •'«/<> Voh. in One, ^^nds^nrly ha^-bJ9itiff^pnct 

The of Grafting and Budding. 

• By Charles Bali ST. Witdi llltSteations .... 


• 2/6 
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MAT:H^MAT1CS, ARlThlMETlC,, ETC. 


Descriptive Geometiky* 

An Fleiifiiu.irv ^leall^e on ; withu 'J'heorv of Slwdows and of An^pective, 
extractea f om »*!«• Fiench of (1. Monc.i . To which is addfd a J)escription 
of tlic Prim ijde's and IVactii c of Isoineirical i* ojectioii. liy J. F. Hkathbr, 
M.A. With '.'4 Plates . , 4^/0 

Practical Plane- Geometry : 

Givin" the Simplest >*odrs of l ir.i '’..iir Vonuined in one Plane 

.and Geomeitual ConsUuctir.;! oi lar (■l••■ln,l Py J. F IIkather, M.A. 
With 215 Woodcuts . . 2/0 

Analytical Geometry and Conic uSe& ions, 

Rudimentary 'I'reatise on liv JamI'S H'l'o . A New F^diliotv xt- 
written and nd.aiKcd liy JVofessor J. k \i)rNff .... 2G 

Euclid (The Eleinei..t8 of). ' 

Wiili iii.iny .VddiiiotuI Piopijsuionj; and I'.\planatoty iNoies; to which is 
, prefixed an It^iiodvu toiy 1' ss.i\ on . Py IIknk\ 1.a\v,‘JK. . 2/6 
SoU aiio jf/<r»(/,V/r, viz:— 

Euclid. The First 'three P.uoU PjMIenmv Law, C E. . ..1/6 

Euclid, kooks 4 , 5 , 6 , 11 , 12 ^ Py H»i.\ky Law, C F.. . .1/6 

Plane Trigonometry, 

The Llemenis of. |!y Jamks Hann . 1/6 

Sph/^rioal cTfrigonometry, f , 

The LleincMUS of, P.y J amps 'Han'n. Revised h\ CiiARUCs' H. Dow'- 

LIMI, C.F.. ' *. . 1/0 

*** Or with “ The k^emenis of V hint Trij^onoiiirtry," in One Tolunte^ 2 6 


DifferentialJpalculus, , 

Elements mAhe. hfy W. S. P. s' 

Integra! Calculus. 

By HoftKKsHAM Cox, B A 


VoouHousE, F.R A,S,.&c, 


1/6 

1/6 


Algebra, « 

-The Elements of. By J smks Haddon, M.A With Appendix, containing 
'Aliscellaneous Investigaiioiis^vaml a t'olleclion of JVohlenis . . 2/0 

A KojViufK^ Companion to the Above. ^ 

An extensive Reposiioiy of Solved Lxamples and Problems in Algebra. 
PyJ.R. Young 1/g 


Commercial Book-keeping. 

With Coininerci.il Ptirascs and Form.s in English, frendn, Italian, and 
German. By J a.mi s H mioon, M.A 1/0 

A^>hmetic, * t ^ « 

* JT'Kudimciit.ary 'I'realise on. With full F.xjil.iiuti.)ns*of its Theoretical 
^Principles, and iiiuneiuus Flxainples for J’rauic* For the Use of Schools 
and far Self-lnstructi'.i^ ByJ.K. VutJNt., l.iie I'rofessor of Matliein.uics 
^ < in Bclhist College, hiileentli Edition 1/0 

A Key to4he Above. • * 

ByJ. R. YiuNO 1/6 

Bfquational Arithmetic, 

Ariplied to Questions of Iiitarest, Annuities, f.ife A,ssurance, apd General 
Commerce ; with various Vable.s by which all Calculations may be greatly 
facjlitatedi ByW. Him.KV ? . ^ 1/0 

Arithmetio ,4 i i- e* ^ 

R!l'dimenta4, for the Use%of Schools and SclFIiistruction. By Jamks 
Hadoon, M.A. Revised by Abraham Arman •‘•1/6 

A Key to the Above.. 

By A. Arman 


. 1/6 
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Mathematical insiifjinveniis : 

• 'rlxeirtConslruoiion, Arijustmcnt, li'stinR, and Use copclely^xplairfcd. 

Bv J. F. IIeaiukk, M.A., of the Uoyal Military Acuity. Woolwich. 
%j|j^centli Edition, Revised, with Addiebn<;, by A. g. Wai.misurv, 
Oiij;inal Edition, in Illustrated . ^ . 2/0 

In ordering the ahen't, be careful to say '' Original%Edftion," or ewe ike 
number in the Senes (^), to dUtinguish it from the ^uiarged Edition in 
Nfj vols. {as, follows) - . ^ 

Drawing and Measurii^g Instiam^nt^ * ** 

Including-- 1. Insirmuenls einplifed in Geometrical and Mechanical Draw- 
ing, and in the Construction, Itopyin^, and ISIeasuioiuent of Maps and 
. Flans. II Instruments used for ihe^purposes of Accu^le Measurement, 

and for Ariilnneticil Computation'- By J. F. Hi atheu, M.A. . 1/6 

Opfioai Instruments. 

Building (iiifre esjieciallv) 'IVIescopes. Migiosciipes, 

* liroducing copies ol Maps aiul I’lans by I’hotography. 

AI \. Illutialed 

• • • 

Surveying njtid Astronomical Instruments. 

including — I. Instrunn'iits uscil^or Determining #e Ficoiuetrical Features 
of a iKUtimn ot Giound. ll.^iistrunu-ats employed, in Astronomical Ob- 
servati^is. By J. F. Hkaiukk, AfeA. Illustrated. , 

rhe aboroe %,ree volunti k J orm an cnlatyentent if the Antler's original work, 
“JHat^ematiCiil [ndrumenis," priie 2/0- {Described at top ^ 

Mathe^maticAl Instrumentssc •* ^ , 

Their tionslruui§ib -Vljustimnt, Testing and Use. tion«<|»nsing • 'rawing, 
Mca sming, Optical, Surveying, and Astronoiniral Byaruinetit' . By j. F. 
Heatjiur, M.A KnUiiged luliUon, for ibo most part entirely re-wriiten. 
The Three Parts as abiArc, in One thicl^Volume. .... 4/0 

The SSlide Rule, and How t8 Use It.* * ^ 

Containing full, easy, and sitipie liistriiclions to perfoim Business Cal-* 
lulations with unexampled nipkiity and accuracy. By C^Ri.hs Uoark, 

C E. With a blt^e Rule, in tuck of cover. Eighth Edition . . 2/6 

Logarithms. • 

With Mathematical Tabl^ for Trigonometrical, Astronomical, .-ind Nautical 
CalciAition" By Henry Law, C.E. Revised Edition 3/0 


and Apparatus for 
By J. I' . IIeai-iier, 

^ 1/6 


Compound Interest and Annuities (Theory of). 

With Tables of Logauibms for the mote Difficult Computations of Interest , 
[% couig , Aniuities , kc , in all tlicii Vpplicatioiis and Uses for Mercantile 
and State Purpose . s . By Feoor I human, Paris . Foiutli Kdiiion . A /0 

Mathematical Tables, • • 

For ' i ' riguiijBineirical , . Astionomnal , .ind Nautical Catciilat ^ ms^uivnucli 8 

S rcftxed a Treatise^m Logarithms . By H . Baw, C I ' J . Together ^ith a 
dies of Fables for Nav igation and Nautical / Wronoiny . Bp Professor J . 
K . Young, ^ew Etluiou . ^ . A /()* 

Mathematics, 

As applied to the Conductive Arts. By Francis Campin,*C.E., 

• Third Edition 3 ^ 

Astronomy. * 

By the Tate Rev . Rciurt Main ,^\ R . S . Cliird Kdition*revise3 and cor- 
rected to the P^seiit Timc . ByA ^^ T . Lynn , F “ g/Q 

Statics and Dynamics, 

Th ? Principles and Practite oi . r..niuraciiig mso a cicar ocveiupmeni oi 
Hydrostatics , Hydrodyiunucs , ai ^ Central Forces . By F . Baker , CE . 
Fourth Edition . • - • 1/6 
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>BOQm OF REFEREAtE AND 

UlSCEELANEOUS VOLUM^. 

'll ' 

A Dictionary rf Painters, and Handbook for Picture 
Amatrurs. . 

Bci.'K a (luidc for Visitors to Piililic ;tntl I'lnate I’i< lure (lallei its, afro for 
C »Art'StudL’iits, iiil'hi(Ung C»lt\sary of 'IVniis, Ski .ch of Piiiicipal Schools of 

P.ontins, ii’c. iJy Pitii.n-i>E Dakv.l, i'.A 2/6 

Painting Popularly Explaii.ed. 

By T. J. .'-ui Licic, Paint ei, and John 'Iptns F.S. -X. Indndinc Fresco,* 
Oil, Mosaic, Watei ('olonr, XYatcr-(>l iss. ®l fiuplta Kncaiistii . M ini.itiirc, 
PaiiUniK un I\a»y, Vellum, Pottery, Knaiufl, ( ibss, itc Sisth l‘ilitioii '5/0 

A Dictionary oi Torms used ir Archit<»cture, Build- 
ing, Engineering, Mining, Metallr.rgy, Archao- 
’ ology . ^the Fine Arts, &c. 

By John \\ Sixth Edition. Edited by K Ili'Ni, F.R.S. . 6/0 

Music: 

A Rudimentary and Pi.ii licaK'rrcaiisc With numerous Examples, llv 
CuAhl-ES '^.liu-tl Sl-I'M.I''K t . . 2/6 

Pianoforte, , 

The AK*- if PIa\iiu; the. Wit^ niiineious Excicises ■ iid I.c'sons. By 

CnARI.Ki^^X'HO I) Sri-NCI It . 1/6 

The House Manager. 

A (ruide to llousikn-jnncs ('"'>ktM\, PiLklinn and Picseivinj’, Household 
Woik, b.’IPy 111 . dko.iac of Wines, lIoine-biesMiig afd Wiiie- 

iimkiiig, (iardciiiiig, Kc. By Yx t)i d Hoi’ShhKi i-H'’ . . 3/6 

'Manual' o#^ Domestic Medicine. 

By R. CiooDiNCj, M 1) liiieiided :is a F.imily (liiidc iti all cases of 


Accident ami Kmeigciity. '1 bird Eduiun, caiefiihy revised . . 2/0 

Management of Healtl^ 

, \ **^ tiiial of Moii.c.tnd Pi.iM»!ial Hygiene By Rev. J/mes, Baird 1/0 

Natural Philosophy, 

Fui the Use of Ibginners. P.y Cmaki es 'I' omiinson, F. U.S. . . 1/6 

The Elementary Principles of Electric i^aightipg. 

By Aian \. (’xMii.Mi. swiMoN, M Insi.l E., M I E.K Fifth 
Edition V 1/6 

Tlftf*tti!teJtx:ic Telegraph, , r * 

p Its History and Pi ogress. By R. SAtiiNE, E.Ki F.S.A , &c. . . 3/0 

^Handbook of Field ^Fortification. f 

By W- W. Knom.ys, F.Ji.G S. With iti j W'oodtuts . . J/Q 

Logic, I t * 

Pure and Applied. By S. H. EsiMbNs *. . .’ . . -1/6 

Dooke on the Human Understanding, 

Sdectionc from. With J^otes by^. H. Emmens « . . .1/6 


T^>GpmpendiDi«i Caloul^or . 

^ ^nt^tive Balculations], Or Easy and Concise MeUiods of Performing the 
various Arithmetical Operations required in Comiiirrci.'il am! Busniefis 
Transactions ; together with Useful Tables, &c. By LtANiiiL O'CoRMAN. 
Twenty-eighlli Edition, carcfui^ljiieviiifd bj C Nokkis . . . 2/6 



WEALE’S ’sCIEN T IF^g TECHNICAL sfRIEsV 16 

Measures, Weights# 4]|<j Moneys of In Nations. 

» VVitli a| Analysis of twxlirisiian, Helfew, and MalioinejS” ^alendaa. 
By W. S. B. WfKJLHousK, K.R.A.S , F.S.S. Sevenih EdfiA *’ . 2/o 

Graml^r of the English Tongue,* |f 

Sp<^en and Written Wuhan Imrodiirtion to the Stiidjpm Comparative 
I’luloloi’y. By Hvuf (jlpARKK, D.C.L. 1 ifth hdiii/ti. , . 1/6 

Dicl^onary of the English Language. * ^ 

As Spoken ancUWrStcii^ Cintaining iwo\e ioo,oJR Words. By JJvDR 
CiAkivK, Dcr ^ . *. 3/6 

Composition and Punctuation^* 

• Kainiliarly J'',\p!,uti«;(^ for i^osc wlio have neglected the SitJy of Grammar. 
^ lly Justin BKENi^N. Niiietcoiitli I .’itioii 1/0 

French Qrammar. ® 

• Wiili f oiii|ikt*aiul Conusc^Ritles on the GerlHers Fremli Nouns. By 
G. L. S I KAi’#s, Bh.l). . ^ 1/0 

English-French Dictionary. • • • 

Coiniiiismg*a laige uuinhcr of 4euus used in Eiieinyftng, .Mining, &c. 
Al.l- Kill* Kl.WbS ... ........ 2/0. 

French Distionary. • 

In two Qhirts — I. Krencli-Encli.sh. il. English- !■ renA, complete in 
OPfc Vol 3/0 

French and English Phrase iBook. o- ^ 

Containing Intiodiftorv Lessons, with 'rr.uishTiions, Vosibuiliries of ’Vords, 
('tioii ot Plir.iscs, and Easy Eaiiuhar Dialogues ■ ^ > . ■ 1/6 

German Grammar. 

Aiippteil for English Students, froq| Heyse’s 'l lporetici? an-’ 1 ractical 
Craiiiiiiar, by I^r C, 1.. Si kaiiss | /0 

German Triglot Dictionary. * 

liy N. I',, h. A. Damii.ion. 'Bait L (Teriiun- French- English Pau II. 
Englisli-tlermaii-Erciich. Part 111 . Froin.h-Geiinan-English . . 3/0 

German Triglot Dictionary. • 

(As abi^c), together with Gcimaii Gramni.ii, in One Vohin® ^*!*^5/0 

Italian Grammar. 

Arranged in 'J wenty Lessons, with ILxerciscs. By Ai.fkkd F.lwics. 1 /6 

Italian ^riglof Dictionary, 

Wlieicin ilie (iendcis of all the lulian and B’retich Nouns areraiefully 
^ noted down. By Alkrku Ei wks. VqI. I. Italian^Jtiiglfch-Ficii ch. 2/6 

Italian Triglot Dictionary. ✓^^**"* 

Ity Ai.fkkd El\ ks. Vol. IL English-Frcnch-llalian . . , C/6 

Italian Triglot* Dictionary. • ^ * • 

• J^y Alfred Eiwks. Vol. Ill French- lulian-English . ^ . 2/6 

Italian Triglot Dictionary. * • • 

, (As ahovej. lii One Vol. * 7/6 

Spanish ^Grammar. * • • 

In a Simple and|j’ractii.al Form Wit^ Exercises. By Alfrei^Elwea 1/6 

Spaniah-Englisl^and EnglislkSpanisht Dictionary. ^ 

Including a huge numbor of rcLliiiicarTi-ieis used in Miiiflg, Eugiireeri^ 
&c., with the proper Aceenta ai i the Gtnder of every Noun. Isy ALFRED 

Elwes • • • • 4/0 

* *,* Or wUA t/te Qkam%Mu, 6-0. 
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Portu^l^e Gram/r.ar . ? 

t In oii|||H>le and Pracuc.ll /orni. With Hx^i?ises. Hy Ai KRtn hi.wKs. 1 /© 

Poptuguei )-Englial^ and English- PortugueRe Dic- 
tioi ary. ' • 

Indudun a hjrce iiuiit])er of Technical Terms used in Mmiii;;, i.ngiiieei inu, 
&c. with the- ’^iroper Accents and the Gend<- of every Noun. Hy Alkiikh 


Kt.WES. Hnirth Kdilion, revised . 5/6 

‘ • . (V w*V/i ///<• Gramm 'k, 7/0- 

Animal Physios, " 

Handbook of. liy Diony .is Lz-uim k, D.CM. With lllu^iiations 
In One Vol. (73i pages), clokV boards . . , 7/6 


StfiJ aii,o tn Tit-'o Pa>t\^ m, ft.’ Ituv:,: 

Ammat, Pinsri s I!^ l>i. I.Ah-uNhK. I’.oi I,, (’li.i)>i< is [ — \ I F ;4/0 

Animal Piivsit s liy l)i I.audnu. Pari 11 , Clciptci . \ i M - XVTl ! 

' - ' C^/0 
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MECHANICAL ENGINEERING . 1 C^ra^ENTRY & TIME£R . Q9 

CIVIL ENQiNEERINQ .... 10 * DECORATIVE ARTS 31 

MARINE ENGINEEFRNQ. Ac. . 17 f NATURAL SCIENCE 8%* 

MINING & METALLURGY . . 19 CHEMICAL MANUFAiarURES . 34 

COLLIERY FORKING. Ac. ■ . 2l INDUSTRIAL ARTS 36 

ELECTRICITY k 23 COMMERCE. TABLES. 

ARCHITECTURE A fiuiLDINQ . 26 AGRICULTURE A GARgENING- 48 
SANITATI^A WATER SUPPLY 28 AUCTIONEERlNQ.tALUINQ.A • 46 
^ LAW A MISCELLANEOUS. . . 47 • 



MECHANICAL ENGINEERING, fcTC. 


THE MECHANICAL Er^QlNEERkS POCKET-BOOK.* 

Comprism^Tablt^, Formulae, Rules, and Data; A Handy BoolJlof^eTerinoe 
for Daily U.se in Engineering Practice. By D. Kinnkar Clark, M. Inil. C.E., 
Fifth Edition, thoroughly Revised and Enlarged. By H. H, P. Powles 
A.M .1 C.E., M.I.M.E. Small 8vo, 700 pp., bound in flexible Leather Cover, 
roundec^cornys Net 6/0 

SUMMAkVOH CON PEN I <5;— MATHEMATICAL TABLHS.->MHASUREMHNT OF SURFACES 

AWO bonus.— E nglish weights ahij Measures.— French Metwc Weighis and 
MF^URKS.— Foreign Weights ano Measures.— M oNHYSK-SPECtFic 

WSltHT, ANU VOLUMH.-MANUFAStuRHD MRTALS.-STEHL PIPES. -BOLTSjie^r« um- 
SUNURY ARTICLES IN lUROUGHl AND CAST IKON, COPPER, BRASS, LHA6;TIN, ZINC.— 
STRENGTH OF MATERIALS — WRBNGTH OH TIMBER.— STRENGTH OF CAST iRC#.— 

Strength OF wrought Iron.— strength of steel.— Tensme strength copper. 
Lead, 4(c.— R esist ANCB o* Stones and other building MA'a;RiAiE.— R iveted JoinIB 
IN Boiler plates.— Boiler shells.— Wire Ropes and Hemp Ropes.— £hains and 
CHA iN(Jh.BLKS.— F raming.— Hardness OF Metai^, alloys, and s-mNES.-5LAB0UR of 
animals.— Mechanical Principles.- Gravity and Fall op Bodies. fAccELgRATiNG 
AND Retarding Forcb&^-Mill ceding, Shafting, &c. -Transmission op motive 
Power.— Heat.— C oMBUCTioN: FuHCt.— W arming, Ventilation, cooking stoves.— 
SteXm.- Steam Engines and Boilers.— Railways.- Tramways,— Steam Ships.— 

I PUMPING STEAM Engines and pumps.— coal gas, %A seNGiNES. &c.— A ir in motion. 
—Compressed ahl-Hot AIR Enginbs.-»w ate* power.— speed of cuttino •Tools. 
—Colours.— Hlectjucal 'engineering. • • 

“Mr. ClaA maq^ests what is an innate perception of what Is UkeW to^ laeful in t pockM. 
•book, and he is really unnvallfl# in the an of coudeRlttioiL It is ve^ dlmc^t to hit u,»n 1^ 
mechimcal entnneenng subject canceming which this walk supplies no iniormattOE, and the 
ttueUent inuex auhe end adds to its utibty. Ir one word, it is an exceedingly handy and efficient 
took possessed of which the engineer wiU be saved many a wearisome cakulatton. or yet more 
iTMmome hum thtowh various text-books and treatia^aad, a^such, we can heartily reco mm end 

it to our mdeis.''— T at AHFSNxr*’. ■ * 

. “ It would be.iound difficult to compress mote matter fithtn a similar compasa, or produce 

book of tA pages whkh should be more compact or convenient for pocket teferenee. . . 
bo appreckUKlDy mechaidci^ engineers of all claiaet.''— /YwMoi/ Bnainttr, 



a < u:»aY luu^mWUUU ^ 1^/nAi.uifUn, 

** : fv \ ■ A . * 



MR. HUtYDN’S PRAOTfCAL HANDBOOKS. 

>\ , - - - - ^ * 


T 


THE.wdlRKS* MANAGER’S HiANDBOOK. 

Compnsif.^ Modern Rules, Tables, and Data. For Engineers, 

' twid Boiler P^akers ; Tool Makers, Marhinists, and Metal Workers *, Iron and 
Brass Founders, Ac. by W. S. H’jtton, Civi' and Mechanical Engineer, 
Author of “The Practical Enpneer's Handbook.” Sixth Edition, carefully 
Revised, and Enlarged. In Orw handsome Volume, medium 8vo, strongly 
^und \ - 1 6/0 


Tht Author having compiteA Ruits and Data for his own us$ in a gnai 
variity of modtm engtnetrtng work, and having /oihui his notes extrenJJly 
decided to publish them — revised to date—beluvung that a practiced work, suited to 
the DAiLv RBQUIRRMENTS OF MODERN BNOiNEERS, woula be favourably rece ved. 


"The author treats every subject fron: he point of view of ont who has collected workshop 
aoi.es for applicarle ' in workshop practice, ruhet than from the theoretical of literary aspect. The 
volume contains a ireat deal of that kind of mformation which is i^amed ''tily by practical experience, 
and hi seldom writt. « in xKiks."— 7 'Ar lingtH tr, June 5. 1885. 

"Ot this edition we may repeat the appreciative remarks we made upon th- first and third. 
Since the appearance of the latter very con^dc able modifications ha\ i been made, althouRli the 
totU number of pages remains almost tl.- same. It is a very useful cnllecMnn of rules, tables, and 
srorkshra and c’ iwlng office d 4 ta. 7 A« Engtneer, May to, 1895. (Secc'- 'I Notice ) 

‘ "I he volume is an exceedingly useful one, brimful with engineer » nutes, 'uemoranda, nnd 
fules, and well worthy of being on every mechanical engmeer’s bookshelf. "—.VrfAawifa/ M^orld. 
t " The infomiation is precisely that likely to be required in practice. , . . The work forms 
d desinbie aauition to the library not on.^ of the works’ mamiger, bu. of any s.ie connected with 
general enginr dng Mining yenmoL 

" Brimful ot useful Information, stated In a concise foiui, Mr. Hutton's books have met a 
presttaig want amc g engineers. The book must prove extremely useful to er ...y practicsl man 
poasesMng a copy."— PractUa/ Enginetr, 


THE PRACTICAL ENGINEER’S HANDBOOK. 

Comprising a Treatise on Modern Engines and Boilers, Marine, Locomotive, 
and Stationary. And containing a large collection of Rules and Practical 
Data relating to Recent Practice in Designing and Constructing lUl kinds of 
Engines, Boners, and other Engineering work. The whole constituting a com- 
prehensive Key to the Bo .’d of Trade and other Examinations for Certificates 
•■’^-.^.Xa’npetency in Modern Mechanical Engineering. By W alter S. Hutton, 
Civil and Mechanical Engineer, Author of “The Works' Manager’s Handbook 
for Engineers,” &c, mth upwards of 490 Illustrations. Sixth Ekiition, 
Revised and Enlarged. Medium 8vo, nearly 560 pp., strongly bound. 1 8/0 
8i8r* This Work is designed as a companion t th* Author's “Worts 
Manager's Handbook." It possesses many new and anginal features, and con- 
tains, like its predecessor, a quantity of matter not originally intended for publtcaHon 


Modern L. .'iiNKEKiNG Work. ; 

• The information is given in a condensed and Concise form, and is illustrated by 
upwards 9 f 430 Engraxing. ; and comprues a quantity of tabulated maiterof great 
value to all engaged in designing, constructing, or estimating for Engines, Boilbes, 
emd othbK Eng^ekring Wore. *■ 

“ %• have^ept it u handler several weeks, lefenlng to ft as occasion arose, and we hav« not 
' on a stogie occasioa consulted its pages without finding Jie infoimapon of which we wen in quest." 
•mA/kettaum. , ^ ^ 

" A thoroughly good praett^ hendbook, which no engineer can go through without Matiiing. 
something that vnU be of service to hlm,''—Mar$ttei£ftgsHur, 

'•An ex 4 .:llent book of inference ft engmeers, and a valt iMe text-book for students or 
engineering. “o^SrMrirsan . ^ . 

. . "Thu vig^aM&mq,iual embodies rfi'> results and experience of the leading autboittlea 09 


. "Thu vi^aWltmq,iual embodies fh»> I 
♦wfechlilcri enginCsrag.’ —BMtdmju News. 

" Tte author has coUeaed together a si 


" T» author has coUeaed together a surprising quantity of rules and practical dafifL^md to 
Shown much judgment in the selecuom. he has made. . . . There is no doubt that this book is 
one of ttie most usetul of Its Idnd oubltshed, and will be a very popular compendium. 

" A Biass of tadormation set downdnerimpie language, and In such a form that It c|n be eestv 
rafenred to at any time. The matter is.uniioraljf good and well chosen, and is greatly duetdwed 

WtheiUttstratfons. Thebook will IndW way on tomoit engmeers’ shelves,, where It ^ rank as 

to most useful books of teference.''«>/V«<rNcefArvMMr^ . ‘ ^ 

" Full of useful Infomiatluii, snd should be found on the oAcs shelf ef aU pfacBe** engineerr. 
—KturUtk Meekemk. 





MR. HUpON*« RRi^(^OAL HAh|Dlic)DK8-^<wf<f»^ 
STEAM E©ILER CONSTRUCTION,* 

A Practi^ Handbcwk for £ngineers/l Boiler-Makers, 

Containing a large Collection of Rules and Data relating • Rltent Practice 
in the Design, Construction, Aid Working of all Kinds of S^tionary* Loco* 
mo^H, and Marine Steam-Boilers. By Walter S. Hutton, Cml and 
Mechanical Engineer, Auti^r o®‘ The Works' i.M^ager’s ^Handbook,'^“ Tke 
. Practical Engineer’s Manubook,” Ac. With upwarfs of 500 Illusirattoi^. 
Fourth Edition, carefully Revised, .and EAlarge^ Medium 8vo, over 680 pages, 

cloth, strongly %ound 18/0 

This Work is issuedJn co^inuatum of the Series of Hariifbooks written 
by the Author^viz. “The Works' M^agrr'sHamdbook " and “The Practical 
£hginbbr% Hanubook," whfrh ate so htghiy appreciated by engineers for the 
practical nature <g their information ; and is consequently writtjfn in the same style 
as those works. . ® • • 

'■> The Author behevm that the concentration, in a convenient form for ««sv- 
reference, of such aoiarge amount of ihorAi^ly practical informa^tqfi on Steat^ 
Boilers, will be of considwable service to those for whom it is intended, and he trusts 
the book may be deemd worthy of as favouram a reception as fias %etn accorded tO' 
(fs prtdecfisor?. ^ ^ 

•' One of the host, iLiiot the best, books on iHitlers ih *has ever been puliUshjEd, The Infor- 
mation Is 01 the nglwkiinf m a suupic apfl Accessible fonn. So far .is generation Isfij^ncemcd, this 
Is, undoubtedly, mAtand.ird book on steam pncttce.’'~^/ilectric(tl Ktvtew. 

" Every deRil, both m iKiilor design and management, is. clearly laid licforc the reader. The 
volume shows that bo)l.» construction has Ijcen reduced to the condition of one of tbr "inst exaefa 
» fences ; and sucli book. isT-l the utmost value to the fitVt stitU lingmeer and Wdv«s Manager.”" 
—Marine Engineer. ^ * 

'• There ha^ng Iseen room ro.% modem handlmok on steam boilers : tin re is not that ro'--. 
now, because Mfnfcitton has filled it. It is a thoroughly practical book lor thos4hvho are occupied 
m the construction, design, selection, or use of XtaiXan.”— Engineer. 

“ The book §, of so iniport.mi and coiiipreliensive a char^ter tli.it It must find Its way Into *he 
libraries of every yue interested in boiler using or boiler manActurc if th#r wisli I, be thoroug.dy' 
informed. We strongly rccomniend the book for the Intrinsic value of its contents.’ —M<.. hmery 
Market, ^ ^ ^ > 

PRACTICAL MECHANICS* WORKSHOP COMPANION, 

Comprising a great varied of .the most useful Rale.s and Formulse in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results flk 
Facilitating Mechanical Operations, By WiILiam Templeton, Aut h or. of 
“The Enginefr's Practical Assistant," &c., &c. Eighteenth Editic*, WViU^, 
Modernised, and considerably Enlarged by Walter S. Hutton, C.E., Author 
of “The Works’ Manager’s Handbook,’’ “The Practical Engineer’s Hand- 
book," &c. Fcap. 8vo, nearly 500 pp., with 8 Plates and upwards of 250 Illus- 
trative Di^ram^ str^igly bound for workshop or pocket wear and tear . Q/Q 
'* In Its modemiwd form Hutton's •Templeton’ should have a wide sale, for It contains much 
valuable information which the mechanic will often find of use, and not a few tables and notes wliich 
he might look for m vam in other works. 1 hls modernised editf 4i will be^pprAiated by 
* have Iffiffned to value the origuial editioii4of ‘ Templeton ' "—English Mechanic. 

•' It has met with great success in me engineenng workshop, as wo can testify ;^i^ncre are 
a great many men who, ni a great nieAure, owe their rise in lue to this little book."— Swi/ifiM 
Meats, ^ • 

*' Th\| familiar text-book— well known to all mechanics and enlinelrs— is of essential service 
to the every-day reuuireinenu of engineers, millwrights, and the various trades connected with 
engineeriiqpftnd building. The new modemisod edition k worth its weight in goWMSuiUtw 
Neats, j^ond Notice.) * • 

"This well-known and lamely-used Ixmk contains Infom'ation, brought up To date, of the 
aott ao useful to the foreman amr draughtsmaft So niiioh fresh infonuatioii has been introduced as 
to constitute it practically a new book. .It will be largely used in the office and workshop."— 
Methmmcai kVorld. » * . • • 

' "The publishers wisely entrusted the tosktif revision of this popular, valuable, and iiselul 
book to Mr. Hutton, than whom Aiiote cuniv<eteni man tiby could nat have round."-Vr 0 n. 

• 

BNQIMEER’^ AND MILL.WPiaHT’5 ASSISTANT: 

ArCoUection of Useful Tables, Rules, and Data. IQy William Templeton. 
Stghtb Edition, with Additions. iSmPi cloiit 2/6 

* Oee«i|k« a foremost place among bookk of this ki&. * A more suitable present to an* 
""“•atice tmny of the mlchanical trmies could not possibly be made.”— fwWifiHg Neats, , 

"A desetvMy populur wegk, ft should be in the ' drawer ' of every mechanic.”— £wg/ir« 



4 , ' dioSBf ).0(kw00p SOK'S C/ITALOGVB, 

THE MECHAN^V ENQINi^EI;’^ KEFEREr^CE BOOK. 

t ^ortlir^achme and Boill’r Construction; * In Two Parts. Part L General 
En^nekring Data, i^art II. Boiler Construction. With 51 Plates 
numUous Illustratiris. By Nelson Foley, M.I.N.A. oer id Edition, 
Kev^d throughout and much y.nlarRed. Folio, half-bound i'Jet £3 3l< 

PART I^l-MSi.'VSURES.— ClHaiMFBRHNCHS AND AREAS, SiC., SQUARES, CUBES, 
Fourty powers —Square and cube Roots —‘urfacu ofTuiies.-Reciprocals.- 
LOGARiTHMS. -’‘•M ensuration. — Specific Gravities and WEioins.— JV urk and 

POWHIi,~nKAr. — COMBUSllON — IlXPANSlON AND CONT RACTION. — LXPANSION OF 

Gases.— .STEAM.— s,ATic Hok^f-s.— Gravita'.ion ^and att ract; tn.— motion and 
Computation of rf.suKiing Fokcks— A t!; umulatkd ‘A’ork.— centre and Radujs 
OF Gyration.— Moment of Input y .—Cent re of Oscillat ion.— IIlhctkicity.— 
Strength of Materials— lG.ASiicirY —test .sheets of Metals -Friction.- 
Transmission of Power.— Flow#tf Liquids — flow of Gases -Air Ptmps, Surface 

CONDHNSVRS.'iic.— SPHF.D OF STEAMSHIPS.— PKltPFLIJ-.RS —CUTT INt; TOOLS.— FLA .GHS. 

—Copper Siihhis and t ubp.s.— scRHW.s.,Nup.t. BoCi Heads, A-c— Various Recipes 

AND MlSCI-LLANI OUS MATTER.— WITH DIAGRAMS rtjR VALVE-(;HAk, Bl^i-TING AND 

Ropes, Discharge and suction pipes, screv/ Pir>pHLLHKs, and copper Pipes. 

PART II.— TRuATU':; of Power o» ^ioiuers.— ufiiFUi. Ratios.— Nhths on 
Construct ION. — CYLINDRICAL Boiler .Shfi ls — CiKgjLAR furnaces. — flit 
plates.— stays. — Girders.— Screws.i^ Hydraulic TKf.Ts — RivivTing. - Boiler 

SteiTING, CHIMNEYS, AND MoUNTlNGS.-^Fl/riLS. A C.-EXAMPl FS OF AOILEKS AND SPEEDS 

OF STEAMSHIP*.— Nominal and Normal Hoksf. Power.— wph DlAiiRAMS for all 
Boiler calculyi ions and DRAWiNcseop many Varif.ties of Boilers. 

” Mr. Foley is well fitted to compile siKlyja work. The diugrarnr are a Rreat feature of the 
* ^ work, it iii.iy he stated that Mr. Foh^ ,hAs piudui cd .a sohiuic which will undouhteilly fulfil tlif 
desire of the au.^'aot aii<l liecome iiulisiiensable to all iNechanical engineers^ ’—A’jrtne £ni^netr. 

" Wc liavc carefully cxHinined this work, ,iiid prontiuiicc it ,1 most excelleiu reference book 
or the use of marine engineers."— yeupwa/ 0 / Arntruan Soettiy 0 / Naval jinj^Aan. 

YeXT-IsDOK on THE^5TEAM ENQir^E. *’ 

With a Supplement on Gas Engines and PA*kT II. on Heat Engines. Bj/’ 
T. M. GtftuEVE, M.A., Barnsier-at-l.iaw, Profc.ssor of MechahVe’s at the Royal 
College of Science, London ; Author of “ The Principles of Mechanics," " The 
Elemei’ s of Mechanism, Fourteenth Edition, Crown Bvt cloth , 6.0 
" Professor Goodeve has given us a treatise on the steam enj|tne, which will hear comparison 
irtth an? lim» wntteri by Huxley or M,ixwell, and ac can .iw.tid It no higher praise."— 

“ M r. fthodeve's text-book IS a worl ol wlinlmerj young engineer shoulil possess I mnself. 

— Aftftnij,' yountal, 

QN QAS ENGINES. 

Wiih Appendix describir^ a Recent , Engine with Tube Igniter. By T. M. 
'■^j 9«)0 />kve, M.A. Crown 8vo, cloth , . . . r . . 2/5 

" Like all Mr. Goodeve s writings, the present Is no excejitlon In point of general excellence. 
It ts a valuable little volume,"— U'orid. 

GAS AND OIL ENGINE MANAGEiyiENT. ^ 

A Prat Heal (luule for Users and Altendaiit-., being Notes on Selectiofl, 
Consiriigion, and Manag' iiient. By M. Powis Balk, M.I M.E., A.M.I.C.E- 
^ipgi^^^uthor of “ Woodworking Mat Iiincry," ^Lc;, Crown b\o, cloth , A^«»*3/5 

THE GAS-ENGINE HANDBOOKt 

A fdanual of Ufiofulrf nfonnation for the Designer a^d the Engineer. By E. W". 
Roberts, M.E. With Forty Full-page Engravings. Small leap. 8vo, leather, 
t 1 "Nttem 

A TREATISE ON STEAM BpILERS. 

Their Strength, Construction, and Economiral Working. By R. Wilson, C.R. 

Fifth Edition. i2mor,clot!b • -^ 6/G 

“ The b||>t treatise that liu ever bean published on steam boflcrs,’’— 

J'HP MECHANICAL e^'01NEER’S T-OMPANION. 

0£ Ajc^, Circumferenej., Decimat Equivalents, in inches and feet, tmlltmetres, 

a uares, cubes, roots, &c. ; Strength of Bolts, Weight of Iro%, &Cv ; Weights, 
easures, and other X>ata. Also Practical Rules for Engine Proportions. By 
R. Edwards, M.lnst.C.£.* Tcap.«8vo, cloth. 3/6 

* "A reiy useful Uttle volumdl It cootaku dunyr tables, classified data and .ilemotlada 
gej^eraUy useful to enginean,'"—/inwfn<«r. a , 

"What h nrofesiei to be, ' a baiu^ office companion,; gtvlng’ln a succlnet fonn a variety 01 
■—A u- mechanical en^een to tnelr everyday ottee work."— iV«*urv, 
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A HAND^OK ON.TE^fl'EAM EN<|lNB. 

With espeSial Reference to SnU Aid Mediam-slzcd Eneines. For the Use of 
En^ilne Mak<ts, Mechanical Draughtsmen, Ersineering StudentsJ and* users * 
of Steam Power. By Hekman Haedfr, C.KI Translated fromMe German 
with .. ’ j^ons ahd alterations, by H H. P. Powi.fs, A.M.I.C.MK M.I.M.F*. 
Third nSlition, Revised. With neaidiy i,ioo lllu.strations. ^Irown 8vo, 

cloth . % Net HQ 

" A Mrfoct encyclnjijpdi.i af the steam eatjlne and Its deUils, and one whi^i must tike a per ■ 
maiieiic T>lan|^ Engiisli draiving-ottu'es and worksljops /f I’ornttan Paitfrn-ntater, ^ 

‘ThKis.m excellent hook, and shonl(|^t)e in the handset all who atjginterested Irfthecon* 
..iruct inn .and design nii'dmm-^ed ftation.iry^nijmfs . . .' A Cu,rMiul study of its contents Aid 
ilift arrangem<-nt of the sections leads to the coilrlnsiou that there is prohably no other bouk’like It 
111 this country. The volume aims at shuamg the ri^nlts ot i^aclical ex|>enenc’e, .'inil it certainly 
may claim a comolete adn'vement of tins ulo.i — fmmire 

“ Tlipre C-# hi* no (iiiosnou .is to its v.ilue We i otdi.mv ciuumeiid it to .iH i#in( enied in the 
• In consmu non oi tlu, sioim flKiiii* "0- Ukuu/iu r; ll'.ncl " 

BOILElt AND FACteXY CHIMNEYS. 

Tkeir Draught-Powe^and Stability With a cbapterftn Lf^htninf; Condudors. 
By Robert Wii,sc 0I, A.I.C.E., Autlio^f “A Treatise on Steam Boilei.s,’ ‘&c. 

Crown 8 vq, cl*th • ^ ^ 

’• A valuable contnhul^u to the literature of scientific building "—Th^ BuUfkr, 

BOILER MAKER’S READY RECKONER & ASSISTANT., 

With Kxa 1 IR})leTaf Pi.icliial Geometry and lemplaling, for the %e of Plsfters, 
Smiths, y«id Uiveiers By John Courtney, Ed'tcd by D. K. Clark, 
M.I.C.E. F^irlh Edition, 480 v>P-, with 140 Illustrations. Fcap. 8vo, half- 
> bound . , . .0 . . . .0 . . . . » . T 

“ No workman or n\)preiUice s^mld be without this book "—/ten 7 j^trc'uiftr, 

REFRIQS?ATI0N, cold storage, & ICl^MAKING: 

A PractF-al Tuiatisc on the .\tl and AfeienCA of RefinTer.itii^”, By .\ J. 
Wallis '’ 1 ‘ AY LFR. A M liist.C K., .Auihur tf “^efno, r.iffng .aim ilcmg 

Machiutry " 600 pp.* with ^60 lllu^rations Mcdiiun 8\o cloth. AVf 15 0 
“Till* author h.is to he com;r itui ifd otUlui complelioii .I'ld luoductinu of snen in imin r 
lant work ami it i mnoi t ul to li ne .1 large bi,d> ol m uleis, l.n it U a\cs out iiullnnt: tiiat would 111 
.my w ly lie of value to iliosi imon st*d tu the •.iihii 1 1 " — 

" No one whose dulv il is to hindltWlhe m iiiiimiili presen mg iimt.iU.tlions of these I.ufi r d.u s 
I an alford to l>c without this valmihle book. — //f*,uW. 9 

THE POCKET BOOK OF REFRIGERATION AN#) R«»- 

MAKINli. 

By A. 1 Wallis-Tavi i k. A M Inst C K. .\iuhoi of ■' Rei'iigerafi ..nil K' - 
making M.u!iiuciy,” I'wL. '1 li'ml Kdiinu'. I'.iil.iu’,' ■’ Sii. li ( 1 iwi, oiolh, 

l/itii Puhlhlieit Net 3 6 


REFRIGERATING & ICE-MAKINQ MACHIttERY. , 

%. Descriptive Treatise for^tbe Use of Pcisons Employing RcCuar .“i ” 
and Ice-Making kistallavjons, and others. By .A. J. Wai^PTavi-KR, 
A.-M. Inst. C.E Thud Euiuon, Enlai god. Ci own 8vo, cloth . 7, iS 

"Praptlcal, explicit, and r>»i>fusely illusir.ited. ’—(P^irj/Zdve • 

Wereciunmenfl the book, which gives the ( ost of various sysiems .nid Illustrations showing 
details of p»ts of mat hun-ry and general arr.uigements of tompletc iiisiallalioiis.’ — A'roAffr 

"May be recoiiimended as a useful description ot the lu.iclimery, the pBocj^ses, ani^ofthe 


facts, figures, and tabulated pliysics of refrigerating. It is one ol the best 1 
subJcct.^--ii«A'tN«r'. ^ . • • 


ENQINEERINa ESTIMl^TEf, COSTS^AND ACCOUNTS. 

A Guide to Commerctal Engineering. WJlh numerous examples erf Estiifiates 
and Costsfif Millwright Work, Mist ellaneous Productions Siaam Engines and 
Steam Boilers; and aj^iection on the P^fiarwion of Wast* ^iXounis 

A^Genkral Manager. Second Edition. 8vo, cloth •IZ'O 

"This Is an excellent and verj' useful book, covering sublect-matter In constant requisition In 
•my factory and workshop. . . . The book is InvaluaDe, not oily to the young engineer, but 

OlittM** wod^ean ttinSuHhout evidence of tho mtiraate jpr^ticiu acquttintinco of tno iutnov 
•my ptaiud of uimineiclal •nglnoetli4*"'~^<^^*'*^‘'^ W^rtd. ' 



6, f (MOSBY LO<SfCWOOD & SOWS C^TALOGVE, 


THE MECHAryCAL HANOLlNXi QFeMATERIAL. 

Being & Treatise on thqHandling such as Coal, 6re, Timlier, &c., 

y iC^tomalic or Sent-Aulomatic ifachinerj’, togetho" with Various 
Accnsones used in the Manipulation of such Plant, and Dealing fully with 
the fcandling, Storing, and Warehousing of Grain. Hy Oii&fr >KEriKRiCK: 
ZiMrin, A.M.lnst.t.E siC# pages Super-Royal Octavo*' dloih, with S50 
lllustiWioiif {including Numerous Folding Plates) specially prepared for the 
Woik. '• {Just Fublisktd. i\ct 2610 

HOUSTINa MACHINERY. ^ /' 

f* An Elementary 'J/calise on. Inclii^ing th^ Elejfpents of«Ciane Constiuetjon 
and Dcsctii>lions of the Varbns fypes of Cr.vnes in Use. By Jo.sei'H 
Horner, A.M Autlw of “ Pattern- Making,,’-’ and other Works. 

Crowni^vo, with 215 Illustration's, including Folding Piales, cl^ Ji. Ne^ 7/6 

AERIAL OR WIRE-ROPE TRAiVfWAYS. 

Their Construction and Management. By A/^.’^alus-Tavler, A.l^.Inst.C.B. 
With 81 Illus rations. Crown Bvo, c\pih . . . ' . . ^ , 7/6 

“ An excellent volume, uiv) a very good exposition of the various systems of rope transmis^pn 
in use, and gives as well not a little valuabUinformatum atmut theK^wurking, repair, and manage- 
iflsnt. Wo can safely recommend it as a uS^fmgoncral treatise on the suBic-ct.”— fiKt'iwrer. 

MOTOR CAR« OR POWER-CARRIAQEQ FOR COMMON 

R0AD5. , 

By A. J. Walms-Taylbi,;, A.M.Inst.C.E. 212 pp., ^ith 76 Illustrationr. 

Crow »5 8vo, cloth r . • 4'6 

"A work that an engineer thinking of turning his attention to inotoi-caRiage work, would 
do well to read as a pteliimnary to starting operations."— / 

^LATINO AND BOILBR MAKING. ' 

A Practi&l Handbook for Workshop OperaAms. By Jo.sepu, G. Horner. 
A.M.I.MkE. 380 pp. with 338 Illustrations. Crown Bvo, clCm" . . 7/6 

" This work is characterised by that evidence of close acquaintance with jgotkshop methods 
which win repr^er tlie liook exceed figiy acceptable to the practical hand, Wa jwvc no hesitation 
in commending the vv'itk as .a service .lile and practical handbook on a suo/ect which has not 
hitherto received much attention from those qualihed to deal vdlh it In a satisfactory manner,"— 
Muhanicat/.Vwld. ^ 

PATTERN MAKING. 

Pimbracing the Main Types of Engineerin'^ Constraction, and including 
( Gearing, Engine Work, Sheaves and Pulleys, Pipes and Columns, Screws, 
Machine Parts, Pumpi^nd Cocks, jthe Moulding of Patterns in Loam and 
«Qrynsand, Weight of Ca.stings, &c. By J. G. Hcy..NER„ A.M.I.M.E. Third 
Edifion, Enlarged. Wkh 486 Illustrations. Crown 8vo, cloth. . Net “JlQ 
A well-written technical guide, evidently written by a man wtio undertar.As and has prac- 
tised what he has written about. . . , We cordially recommend it to engineering students, young 
journeymen, and otliers desirous of being initiated into the roystenes of pattern-making."— j#i«i7<frr 
"An exceiirnt vade mecutn for the apprentice who desires t,o be oine raster of hU V ide." 
—English Mechanic. 


ME CHANICAL ENGINEERING TERMS ,, ^ 

Dictionary of). Embracing* those cunrent in the Drawing Office, 
radftrn Shop, Foundry, Fitting;, Turning, & liths’, and Boiler Shops, &c. Com- 
wising upward^ of ^6,000 Definitions. Edited by J, G. Horner, A.M.I.M,E. 

' Third Edition, Revjiied, with Additioas. Crown' 8vo, cloth . . 'Net 7 /%^ 

" Jqst the sort of handy dictionary required by the various trades engaged in mechanical en- 
gineering. The practical eni^eering pupil will find the book of great value in his studies, and every 
foreoem engit^er and mechanic sliould have a cofy."— Building News. 

TOOTHED GEARING. ^ 

A Practical Handb^k f*f Offices {|pd WoAshops. By J. Hopner, A.M.I.M.E. 
.Seepnd Edition, with a ney Chajftcr on Reccni^Piactice, With 184 Illustra- 
tions. Crown 8vo,' cloth, P-fblisked. (jS /O 

" We gVe tfe brok our unquaii^A praise for Its thoroufj^noss ot treatment, and lecoramond 
• It all interew id as the most ppctical book on the subject .et written."- Heehanieal H’trid. 

PIRiBS, PIRE-ENQINE5, AND FIRE BRIGADES. 


With r History of Fire-Engines, their Construction, Use, and Manage- 
ment; Foreign Fire Syskenu; Hints on Fire-Brigades, &c. By C. F. T. 

• Yoohg, C.E. 8vo, cljth^ . a* fit 4a. 

“Tojuch of w wrfw^weinMMms^ the subject id fiiw sad to ippsntoi «• can 
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AERIAL iviAi 

A Practiofl Handff'^ok^n 4h| Abstraction ofdOiiii^ie Balloons, Aerostats, 
Aeroplanes, and Aerumotors||[By FrbdrriIk Walker, C.E , Associate 
MeSiber of tile Aeronautic Institute. With Illustrations. ^AgeeCrown ^ 
8vo, clot|^ r 

STONE-VHIRKINQ machini^y. 

A Manual dealing with the Rapid and Economical Conven^pn dT Stone. With 
NUnts on the Arrangement Ad Management of Stone Work& By M. Powis 
BaAk, M.I.M.K. Second Edition, enlarged. Crown 8vo, clcnh . . 9/Q 

"The book sbould be In the hwds^f every mason f r student o#stoneworlt."f^*tf^> 
Giuardian. ^ # • • , • 

" A capital handbook for all who manlpuute 4 pne for butlcUng or ornamental purposes.’'^ 
Machtfury Marhti. ^ ^ * 

PliWPS •AND PUMPINQ. • 

A Handbook for Pump ifsers. * Being Notes on Selection, Construction, and 
MAagement. By M.*Powis Bale, M.l.M.E. Fourth Edition. Crown 

8vo, cloth*. . ^ 3/® 

" The matter Is set forth as concisely at possible. In fact, condensation rather than diffuse* 
tiiiss has been the author’s at* tliroughout ; yet he du^ not seem to have omitted anything likely to 

be ofuse."-*7i»«r»i(*/e!/ Gar •• % 

" Thoroughly practical and clearly written."— Herald. • • 

MILLiNO MAdhlNES AND •PROCESSES. • ' 


Shaping •Mevtu^ by Rotary Cbtters. Including’ 
id Grinding the Citttm. By Paui^JiT. Hasluckt 


A Practical Trfatise on 
Informaaipn i 9 h Making and 
Author of “ Luchc-Work." With upwvds of 300 Engravings. L^ge crown 8vo, 

cloth* 12/6 

c, " A new departure, in engineering literature. . We can recommend thlf work to all fo* 
terested In nulling machines ; it is what it professes to A— a practical treatise.”— 

" A capital and reliable book which wilt no doubt be of conslderablc^rvlee both to those 
who are alreaik^quaiuted with the process as well as to those who contemj^te Its adoptlo — 
Industries. • 

LATHE-l^ORK. a ^ 

A Prahlical Treatj^e on the Tools, ApfAarces, and l^rocAif^ empIov«ri in 
the Art of Turning. By Paul Np Haslock. Eighth Edition Crown Bvo, 

cloth . 6/0 

" Written by a man who knows not only how work ought to be done, but who also knows bo v 
to do It, and how to convey his knbwledge to others. To aU turners this book would be valuable."— 
Snginssrtng. 

" We can safely recommend the work to young engueeti. To the amateur I*, will simply be 
invaluable. To the student It will convey a *reat deal of ua**il Information. 

SCREW-TTOEADS, . , • 

And Methods of Ftoducing Them. With numerous Tables and complete 
Directions for using Screw-Cutting Lathes. By Paul N. Hasluck, Author 
of “ La^e-Wgrk,’^&c. ^ixth Edition. Waistcoat-pocket size . > 1/8 

" Full of i^ful inform.ati'm, hints and practical criticism. Taps, dies, and screwing tools 
generally arc illustrated and their action dcscnlied."— AftcAartwa/ World. 

— " It is a complete compendium of all the details of the screwcutting lathf; In fact, a multum 
in-fSrvo on all the subjects it treats Utkm."— f arptnUr and Builder. • \» 

TABLES ANd iWEiVlORANDA FOR ENQIICeERS,* 

MECHANICS,^ ARCHITECTS, BUILOE|tS^&c. • * 

Selected and Arranged by Francis Smith. Seventh Edition, Revised, includiflg 
I^ECTRiCAL Tables, Formul/s, and Mkmoranda, Waistcoetuxicket .siee, 

limp leather 1/6 

" It would, perhaps, bdfas dlfhcuU tefcake a sttmll pocket-book selection of notes and formul»« 
to mh ALL en^neers as it lAuld be to make a universal metUcine ; but Mr. Smith's waistcoat- 
pocket collectioionay bo looked ujionlis a successful attempt.”— j 
" Tlio bi«t example wo have ever smsn 0^70 pages 01 usiful matter packed Into the dtmen. \ 
tkms of a card-case. News. *• A ve|table poclj^M treasury of kngwledg^ — /reN. 

POCKET* QLOSSARY OF TECHNICAL ,TKR}IS. 

BnjIiA-Trench, FrJIch-EiiS'aS; witli*fabl« aiitaWe ft# ^ 

* Engineeiing, Manufacturing, and Nautical Profestsions. By Jo«n Jamm 
Flbtchbr. Third Edition, 300 pp. Waistcoat-pocket size, limp leather 1/6 
•• It la a very great advantage for readers wd CT^efpondAts to France 
to large a number of the words rela^ »o ^neertag iml manufacture to a lIUp^i 

will ba uiirful Soth^o fttidanti and traYttltot. •^fCkittcL t 

”*""^T6efitoaattyM teema ia very complete, mid many of the Tablea are new and well arranged. 
We coifUally ramneiul the hBt 3 c."-^«c*aNfm/ fVtrld. 
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Compruing PormulBBfRals, Tables, Da^jud'Memoranda in Ci^l, Mechanic! 
ElCctacal, Marine and Mtie Engineennjf 'By H. R. Kxmpt, A.M. lust. C.E.i 
hf.l.&B., Principal Technical Officer, Engineer-in-Cbief s Office, General Post 
Office^ London, Am^,or of “A Handbook of Electrical "The 

Electri^^ Enmncer's Pocket-Bcyk," &c. With i,ooo Illustr^ . 6 ns, specially 
Engrav aj^ for ^ne work. Crown ijvo, 950 pp., leather. [Just Publishia. 0/0 
"Keftipe’s Bii<ik really requires no cnnimeiKl/* ion. Its sphere ol usefulness widely 
k no wn, and u is useB by enifineers tiie wurld over.’ —TH»h tinneer 

• "Tko volume u^lstmctly in ^advance ot mos^.sinular publications In this country.”— 

Th^valuaWe and well^iesipied book of re^rence meeu tfe demands of all descriptions ol 
englneen .''— Rtvtau . *' 

" Teems with up-to-date Inforniatlon in( wery branch of englneerlif^ and construction. — 
BuiUHnyNevu. ^ *• *' 

“ The needs of the engineering profession cotd-l har^y be suiipllcd In a more admlnTole, 
complete and convenient form. To say that it nrorc than sust^ns alf comparisons is praise of the 
highest sort, and that may Justly be said of It. "— Afiwitv * 

" There is certainly room for the new comer, which slipplles explanations and directions, at 
well as forraule and table . It«<leserves to become ^ue of the mof successfiL of the tfchnical 
annuals. '—Arikiuct. 

•• Brings together with great skill all tb^jeclmical Information fhich an enrineer has to uM 
day^y day. It is In every way admirably equ^pdi, and is sure to prove sucifcssfuL’'— Scelrwaw. 

The up-to'd;fLeness of Mr. Kempe's compilation is a quality tliat^l not be lost on tho^usy 
people for whom tne/yorlwis intended."— CirsAvrai Herald. 

JHE PORTABLE ENqjNEi 

A Prac|f;al Manual on its Construction and Manager ent.'"' For the use 
of Owners and Users of Steam Engines generally. By Wilmam Dvson 
Wansbrough. Crown 8vo, cloth . .... i. , . 3/6 

t ** This iAovork of value to those wh^ use steam machinery. . . ^ Should be read by every * 
one who has a sjpam engine, on a farm or elsewhere."— L^e BxRrest. 

IRON ANDft^STEEL. 

A Work for the Forge, Epundry, Factory, and Office, ContUning ready, 
useful, i/H'd tru!5f.#orlhy IhW nation for Ironmasters and thci?\jtocK*taker8 ; 
Managers of Bar, Rail, Plate, and ^heet Rolling* Mills ; Iron and Metal 
Fi^andfis; Iron Ship and Bridge Builders; Mechanical, Mining, and Con> 
suiting Engineers ; Architects, Contractors, Builders, &c. By Charles Hoare, 
Author of "The Slide Rule," &c. Ninth Editiob. 33mo, leather . 6/0 

CONDENSED MECHANICS. 

feelwtion of Formulae, Rules, Tables, ‘and Data for^bc U«e of Engineering 
Students, &c. By W. G. C- Hughes, A.M.I.C.E. Crown 8vo, cloth . 2/6 

“ The book Is well htted for those who are preparing for examination and wish to refresh 
their knowledge by going through their formulae agaui."— il/anne bnsxnter. 

THE SAFE USE OF STEAM. •< 


ContuningpRules for Unprofessional Steam Users. By an Engineer. Ki(ihth 

( I Sewei ^ 6 d. 

. ** If st«ffiL.sen would but learn thU little book by h^rt. boilet explosions would become 

lentstknu bv their tvAly."— English Mtckansc. 

THE CARE Arfb' MANAGEMENT OT STATIONARY 

ElfOIN^. • 

A^Practi^ Handbook for Men 4 n*cbarge 4 By C. Horst. Crown 8vo. Ne/t/0 


THE LOCOMOTIVE E{IQlNEv c 

The Autobiography of an Old jUicomStive Engine.,. By Robert Weather. 
ioRN, M.I.M.E. W^h Illustnuons and Portraits of George and Robert 
Stephe^soiL prown 8vo, cl^t^L ^ Net 2/6 - 

tH^ itOcoSviOTivE Engine and its devei^vOPmbnt. 

A Popular Treatise on the Gradual Improvements made in Railway Engines 
between 1803 and ipof. E. Steetton, C.£. Sixth Edition, 

^ Revised and Enlarged. C^owrn 8 vo, cio^ • . • « , • Nel 4/6 

"Students of railway history and all who an lnteraste<)i In the avdhitioD o(,tlA' modan 
- — !H onA much to attract and entwtain In this Yolume."— 7»» Timu. . 

a •' 



MhUMLANIL^L ENGlNEOaiNG. <W. *5 


TOOLS 'hiiK AINU wu()^wuKKt:K3. 

A Practical TrcalUc includ|iB ^lod rn Inst»inient!s of Miahurointtit. Bjl 

i c^EPH lio^NEK, A. M.Insl.M.k , Author oil* Patlarn Making^’ “tkiiitinj 
lachinary,” tc. Doiny Svo, with 456 Illusttfuafl-.. 

• Publishii. 9/0 net 

MODEkiN vVlACHINE ^HOP*TOOLS, 

SfcJ/iacticril '1 r-ialise flc^CliwI^' 'ii every detail the ConstAction, Operation 
anc^M.iiiipulriliun of boiii H.i m.iihI Mauhine'I ools ; beir|j a woik ofil'iacncal 
InhiruLiiC^jn all CXissf^ oi *.^hiiie Shop S-’ractij^r, inLliulinj> Chapiei* on 
Films, Fiiime and Scrapnn; Sunacci^ on Dulls, Kvauiers, Tajis and* Dies; 
the Faille ai^ its Tools ; Planers, Simpers. atPl their Tools ; Milling Machines 
and Ohilters; OarCiuteis and Geai Ciit«ng ; Drilling Machines and Drill 
W'oik; Grinding Ma. l*nes and their W«rk ; Hardening and I'empering, 
(icanng. Helling, and J'lansmis'vron M. uiinery; Useful Data and Tables, 
P.yWiiitAMH Van 1)11. ivodkt.M 1 C Konrth Edition . lllusiiated by 673 
Kngiaviifes of L.i*-sl Tools ai^I Milhods, all of^'hioll are fully described. 

"Nlediuiu S\u, clodi. [Juit Puf>lhhcii, Net 21/0 

LOCOMOTifE ENGINE DR^k^INQ. 

A Pr^lical MtJnual for Engineers ♦n Charge of Lodbm — ^ 

Michael Reynolds, formerly locomotive Inspector, L. B. & S. C. R. 
Eleventh ^ition. Including a Kttvf .to the Locomotive Engin® 

Crown^o, -'oth 4^,, . . 4/6 

" Mr. Ryynolcis has suiiptird .s want, and has supplied it well. We ran confidently recom- 
mend the btiok no|^only to the jtractical driver, but to everyone who takes an interest lu the 
performance of ^I'coniouyt engines "—//ir A 1 

“Mr Reynolds has opened a new chapter iiPthe literature of the day. This atlmii able 
practic.il trcaiistf, of tlie practical i||ihiy of which we have to speak in terms ufi*vdru.r^omiavudal ’ 
—Athenaui^^ ^ 

THE MODEL LOCOMOTIVE ENttlNEER, 

If'irem'dli’ and Eneine-Boy. Comprising*ii MistoricaI*Notice of the Pioneer 
Locomotive Engii^s and their Infeniors. By Michael Keyn^ds,^ Cecond 
Edition, with Revised Appetidix. Crown Svo, cloth. . • . ^ . . 4/6 

“ Wc should be glad to sec this book in the possession of everyone lu the kingdom who UuX 
ever laid, or is to lay, hands on a i jconiouve engine."— /«>», 


CONTINUOUS RAILWAY BRAKHS. 

A Practical TreiSlise on the several Systems in Use in the Uni%|rd JiiiTtubm : 
their Construction and Performance. By Aft Revnoi.ds. Svo, cloth 9/0 
'• A popular expbnation of the dlllercnt brakes It will be of great asilst.wce In fomimg 
public opmion, and will be studied with beneut by those who take an interest in the brake."— A'ngfwS 
Mtihanic, 

STATIONARY ENGINE DRIVING. 

• A Practical Manual for Engmeeis in Charge of Stationary Engines., 
Michael Reynolds. ‘‘’Sixth Edition. With Plates aijji^^^ocKicuts. 

Crown Svo, cloth .•....< ^/6 

" The author's .uiviro on the v.irious points treated Is cleai;^nd jiracllcal.’’- 
*1iC)ur author le.iv#»s uf siouo unturned. He is detcrniuwd tnat Ins readers shall noi 
know something about the stationary engine, but all about 


ENGINE-DRIVING LIFE. 

Stirring Adventure* and Incidents In the Lives of Locomotive Enmn^ 
Drivers. By Michael Rivnolus. Thirdjidition. Crown Bvo, cloth . 1/6 
“ From first to last jierfectly fasi.niatini? W ilkle Collins's roost thnlUng 
thrown into the shade by ttt j incidents, eiullcss in «ielr vaner», related m eve.> page, —hcrih 
BriHsKMatL • ’ , 

THp ENQINEMaR’S pocket toMPANION,' 

*And Pr&tical Educator for Engiiiemcn, Boiler Attendants, and Mechanics. 
By Michael Rkvnolps. With 45 lUpitrations and numerous Diagram^ 
Fourth EtKtion. Revised. Royal (6rao,Vton|ly bound for pocket wear 3/6 
• -.fbmost mm-itorlous work, giving nP a succinct and practical form ^1 
•nglne-t^d^r doiirous of niastenag the saentilic principles of his dally calhng would requite. - 
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CROSBY LhCK'YPOOD A> SON'S^ CATtAI^OGUB. 


CIVIL ENGI]^;EERINdf> ^HRVEYINd, ETC. 

t-IONEEIt • IRRIQAT1 (|n. 

A Manl^l of Information for Farmers in the Colonies. By E.^CL Mawson, 
M.lnst( 5 ^,E., Executive EnRineerf Public Works Department. Hwtbay. With 
Additiomn Cilifptcrs on Linht Railways by Pi. R. Calthkoi*, M.Insl.C.E., 
M.hM.E. jlllastrated by Numerous Platesfvnd Duagrams. Demy 8vq.yloth. 

Uust Published, 

SUMiPiAkY Oi; rt‘.NTKKlS -^’AUJE OE iRlIlr. AT U1N. AND bODR£”:S OF WaTFK 
SirprtlY.,— D ams and wi iuii.— C anals —IJN uni.c.Rut nd win. k i hops of Ikri-. 
(jATION.— SFWA t.F IkklUAlION — ALIOMAIIC Sf IMt F f.AJFS,— THK Cl!LlI- 
VAIION OF iKUK'.A’ll D CKOVS. V# OLl ABL’ S, AND I-Kril TKEES..» LU.lll RAILWAYS 

FOR Heavy Trv^ffic.— Useful me^’orarda and uaia. t 

TUNNELLING. , •• •> ‘ 

A Practical Treatise, By Charles Prki^nxI' C.E With additions by 
Charles S. Hl'.l, C.E. With 150 Diagrams and lUusli.atioiu Royal Svo. 

cloth. . r y . , . r , .. . . Ne/ T 6/0 


PI^fiCTICAL, TUNNELLING/ 

Explmningfin dcj^l Setting-out thc^Works, Shaft-sinkingfand Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavating» Timbering 
I and the Coilstruction of the. Brick vork of Tunnels. < By F. W. Simms, 
•* M. Inst.CE. Fourth Edm#.i, Revised and Further Exteide<jp, ' icluding the 
most rec^t ( 1895 ) Examples of Sub-aqueous and other Tunifjls, by D. Kinnrar 
Clark, M. Inst. C.E. With 34 Folding Plates. Imperial 8 vq clotfi £2 2 *. 

. *'Tlie present (1896) edition has been brought right up to date, and Is AVork to #hlch clxil 
en^eers shouRf^ave ready access, and edLineers who have comtructron workman hardly atfowl 
to be without, bic which to the younger members of the professiw 11 Invaluable, as from Its pages 
they can learn the state to which the science of tunnelling hJL attained. Mmi. 

THE WATER SUPPLY OF TOWNS AND TI^E CON- 

STRU€TI01\,0P W4iTgR-W0RKS. 

A Practical Treatise for the Use of Engineers and Students of Engineering. 
BjA'WjtX. Burton, A. M. Inst. C.E.* Consulting Engineer to the Tokyo 
Water-work.s. Second Edition, Revised and Extended. With numerous 
Plates and Illustrations. Super-royal Svo, buckrian. .... 25/0 

Jl. INTRODUCTORY. — II. DIFFERENT QUALITIES OF WATER, — III. QUANTITY OF 
WAWR to be PROVIDED.—IV. ON. ASCERTAINING WHETHER A PROPOSED SOURCE OF 
SUPPLY IS SUFFICIF.NT. — V. ON*ESTIMATING iTHH STORAGE CAPACITY REQUIRED 
TO *P*li>VIDRU.— VI. CLASSIFICATION OF WATER-WORKS —VAl. I MROUNDING RESER- 
VOIRS.— VIII. 'HARTHWORK DAMS-r-IX. MASONRY DAMS.— X. THE PURIFICATION OF 
WATER.- XI, SETTLING RESERVOIRS.— XII. SAND PiLTRATlON.-Xlll. PURIFICATION 

OP Water by action of iron. Softening of Water by action of Lime. Natural 
Filtration.— XIV. servicb or clean Water Rf.shrvoirs—Wathr Towers— Stand 
PIPES.- XV. The Connection of Settling Rfservoirs, Fu ter beds and Servim 
reservoirs.— XVI, Pumping Machinery.— XV ll. flow of Water tn Conduit^ 
Pipes and Open channels.— xviii. Distribution systems.— XIX. Special Pro- 
visions FOR THH* EXTINCT ION OF FiRF.— XX. PIPES FOR WATER WORKS.- XXI. PRB- 
^uojgiQH OF Waste o* Water.— XX ll. Various a^tliances used in CoNNECftoN 
^iTirwfliu^okKs. 

. APPENPnkl. By PROF. JOHN MILNE. F.R.S.— COf JSIDERAriONS CONCERNING THE 
Pr«bable'Effects of Earthquakes on Water-works, and the Special pre- 
cautions 'N.) BE taken I*- EaRT HQUAKF. COVNTKIF-S. . 

*' APPENDIX 11. By JOHN DE RIJKE. C.E.-ON Sand DUNBS AND DUNB SAnd AS 
A source cff Water supply. , e 

• ” The chap^r ugon filtration of water is very complete, and the details of construction well 
iUustratedt . . . Ine work should be specially valuable to civil engaged In work la 

'Japan, but the interest Is by no means confine^ to that lAality."— ANffNivr. 

*' we congratulate the author upon the practical commonsense shown In the pnpantion 01 
this work. . . , The plates and diagrams hav^videntv been prepared with great care, ind 
caimot fail to be of great assistance ro the studeiit.’^*s 9 m‘/ii(r. 

RURAL WATER &UPPLY. 

•« fA Practiqri *Hiiudbook ot thl^upply of Water fcd Conitniction of Water- 
wofks for small Country Districts. By Allan Grebnwbi^ A.M.I«C.£., 
and W. T. Curry, A.M.I.C.E., F.G.S. With Illustrations. Second Edition, 

Revised. Crown Svo, cloth § • BIO 

''Wecoaseleiitloiisly lecomiaead IS a veiV useful book for those concerned fat ohtjMalng 
wa<h» for small dlstrtcta, pvtog a grelTdeal of praettai information to a small emnass." nIjwW #. 

The vohuM conato valua^ laforaatkm upon alt naiten ctMwecthd wah warn SUMity. 
t • » It Is Wl of details on pofats which are co^ualiy before. wateaworks en g in <w ii .*‘«» 



CIVIl\BHi;pBBRWG' sd^Y^ING, ii 

THE .yl^VTEI^SUPI^.eF CITIB^AND TOWN*. ' 

By WTluam Humber, C.E., aj5d if. Bat. M.E., Author of " Casi 
•nd WroiKht Iron Bridge TSnstructlon," &4, &c. Illustrated witiL so DoidpU 
Plates, 1 Single Plate, Coloured Frontispiefis, and upwards ^^aso^oodcuts, 
and 4>ntaining 400 pp. of Text. Imp. %tof> degantly am substatitiall) 
half-T^ipnd in morocco . - . £6 8 b, 

Lii>r OP Contents:- I. Historical Sketch opsomhofihbm^ansthat havi 

BEKNADOPIEl* POk IHB SUPPLT^OF WATER TO ClTIlLS AND "TOWNS.— II. ^ATKR ANl 
THB%OREIGN MATTHR USUALLITASSOCIATHD WITH IT.— HI. RAIN#ALL AND EVAPORA 

TioN.-W. Springs and the wathr-bharing Formations of various districts 

—V. MBASUR^BNT and Et,TTMATl4»4 OF T HH FLOV^K \VATnR#-VI. DN TH#SHLKCTIOI 
OF THE SOURC^OP SUP*t.Y .JVIl WBALS.— VIII. KftsER^IRS.— IX. THE PUKIF*ATIOI 
OF WATER —X. Pumps —XI. Pumping MAmiNHRY.—XlIT C onduits.— XI ll. Distribu 
T iON OH Wathr ^xiv. Meters, Service Eiphs. a»d House Fittings.— XV. The Lav 
AND EcoiWMY oP Water-works.— XV l.wroNsxANT and intermittent Supply.- 
IIVII. DRSCRIPT ion op PUATB-S.- APPKNDU i-.S, (flviNG TABLES OF BATES OF SUPPLY 
Velocities, &c., &c.. togeiwek litTH Specifications op several Works illus; 

TRATm, AMONG WHICH IVILL BE FoCnD . ABERDEEN, BIDEFORD, CANT'BRBUR'V 
DUNDflfe, HALIFAX. LAMHETHjiROTHHUHAM. DUBLIN, AND OT HERS. 

" The niftt systemalk .ind valuable work upon water sup^ hitherto produced In EngUsb, c 
in thy other Uncage. Mr llumbtr's work Is charactfrlsed almost throughout > 
exhaustiveness much niaru distinctive of French and Gcniiau than of English technical treatises. 
— EngtHut . 

THE PROOfJtSS OF ENGJNEERINQ 

BywM Huieek, A M.Iiist.C.K. Coiiiplcte in Four Vols, Cont.uning 

.%tc's, with J’ortiaiu utm Copies 1 descriptive Letlcrprcs.s. lmplli|li 
Inilf-inDrot^. Price, « omph'te, £1 2 1 2s. J or each Vyli^e sold separaiel 
at £3 gs. per \'ohinie. Dci,t,rit>ti7<e Lht oj Contents on appiu niton, 

HYDRAULIC? POWER ENQINEERINO. T * ' 

A«g|Actical Manu^ on the Concentration and Tranltuission of Power bv 
Hydraulic Machinery. By G. Croydon Marks, iA^.In.ct C.£. With 
neooly aoo Illustratiotus. 8 vo, cloth. Nti 9 0 

SUMUi.AV OF COM ENTS —PRINCIPLES Oik I#DRAULIC»--THB^L0W OF WATER.--. 

Hydraulic PREssuRt *,— mai hrial — tk.si coad — packintis for .Sliding Surfaces. 
—Pipe Joints.— controlling Valvb»— platform Lifts.— Workshop AAjD r. undky, 
Cranes — Warkhousk and Dock Cvanks.— Hydraulic AccUMuflUxoRs.— P resses 
for Baling and other purposes -sheet Mhtai Working and Forging Machinery, 
—Hydraulic Riveters ^-Hand and power hum rs.*-S team pumps —turbines — 
IMPULSE Turbines —reaction turbines.— design of turbines in Dr tail.— water 

WHERLS.-IlyDRAULIC liNGlNES.- RECENT ACHIEVEMENTS.— PRESSURE OF W0TER.— 
AC I ION OF . Pumps, &'c. ^ • 

“We have iiothin* but praise for Ihls thoroughly valuable work. The author^a^l^ceedcd 
In rendering his Aibjcct uueresting as wrU ar. Instructive."— /Vaerwa;/ 

“Can be unhesitatingly recommended as a useful IUkI up-to-date manu.d on hydraulic trans- 
mission and utilisatuui of power ,”- II arid. 


HYDRMJLK TABtES, C0-EFFIC1ENT5, & FORMUME. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Livers. With New Formulae, Tables, and r.eneral*infonnation on Rajjp-f#. 
Latchnitiit- Basins, Drainage, Sewerage, Water Supply forXj^iRS aha KTj* 
»(!wer. By John J^iviLLR, C.E., M.K.1.A, Third EdiflBh, revise^ vrith 
dditions. N uinerous Illustrations. Crown^SvcL cloth . * • *1 ^/O 

,t is, of aU EngliA imoks on the subject, the one nearest to completeness.’’— i<rcAAfert. 


HYDRAULIC MANUAL. 

Consisting of ^prking Tafles and ifixplanatory Tc.xt: Intended as a Guidon 
Hydraulic Calculauoiuk and Field Opemtions. By Lowis D'A, Ja^so^ 
Autbhr of “Aid to Survey |k-acticc,”*“Mbderii Metrology,' &c. Fou* 
Edition, EnlargEd. Large crown 8 mp, cloth , . . 16/0 

•‘The*author has constructed a nwnuil which may be accepted as^a trustworthy guide^ 
0 tbit bi^h of the cnginmr s profession —hng^/^trxng,. 


I^ATER ENQINEERINQ. 

A Practical Treatise on the Mcasu«ment, Storage, Conveyance, aud Utilisa- 
tion oMVater for the Supply of,Towj|,5or Mill Power, and for oth« Pi^^ 
By Charles Slagc, A.M.last.C.E. S*oJd Edition, 

^•Atamudlpractlctlteeattoaonthaii ^ ♦«. 

powar, tte wMk to In niny R«P|^ aKC^ 


m > Sngtfutntv > 



la CBOSfiY LOCKBtfiOD * SOU'S CATAi.OGVB. 


THB RECLAMATIt>N OP LANtl. PR(>M WateRS. 

A Handbook for EngiLeirs, Landed Propr>' >r!», Und others interested in Works 
of Reclamation. By A, BijazBLEV, M.lni^* C.E 8vo, cloth. A'#/* 1 C /6 
“ The book' hows in a conrise way what has to be done in reclannitii; land from the sea, and 
ho liBSt way of dot u it. The workii ontainsagreat <le<ilof practical .and useful inftvnation wlutli 
:annot fail to bo of ♦•rvite to eujjtneers entrusted with tlie enclu.surc of salt ni.irshei^iid to l.iud. 
jwners tnten>ling Cjsclaitn land from the sea "-like Lnytnur ^ 

"Tlie author K s cffned out his Wsk elhciently and well, and his bonk contains a largo 
imount of tnfctiiiatioii of great service to engineers ami otlietj, interested in works of reclaniiWi,on " 
-Aa/for. ' ^ ^ 

WA^ONi^Y DAMS FROfJl INCEPTION To COiV^PLETION. 

Including numerous i’ormulae, Fof;ns ot Specification and Tender, Pocket 
Diagram of Forces, &c. Fdi- the m-e of Civil and Mininft.iiEiigineers. By 
C. F. CouarNKv, M. Inst. C.B" 8vo, cloth ' . 9 /Q 

“ Contains a gootl de.il of valuable data Many »• .efol i iggistions will in* found m tho 
lemarks on site and position, loc.ttiun ot dam, foundations and cj nstriiuion 

RIVER BARS. . , 

The Causes of their Formation, and their Tieatment by “Induced Tidal 
5 >;our‘'; with a Description of thcCu cessful Reduction l>y,‘his Method of 
ine Bar at Du! lin. By I, J. Mann, Assist. Eng. to the Dublin Port and Docks 
Board. RoyaJ 8vc(. cloth . . .» . . . . . . . 7,6 

" We recommend all Interested in harbour works— mid. Indeed, ttiose conccfiied in the 
n.ljrovemeuts of rivers generally— to read l^r. Mannas interesting work. ”— 

FRAMWAYC! THEIR CONSTRUCTION AND^WOliklNa. 

Embracing a Comprehensive History of the System; with,jan exhaustive 
I Analysis^ the Various Mmles erf Traction, including H*jrse Pcwei, Steam, 
Cable Traction. Electric Tractioll, &.c ; a De.scription of the varieties of 
Rolling ^ockVand ample Details of Cost and *’.Votking Expends. New 
Edition, Thoiajghly Revised, and Including the Progress receifKy made in 
Tramway Construction, &c., &c. By D. Kinnbar Ci akk, M.^nst. C.E. 
With 400 Illi^^tratii^ns. 8vo, |8o op., buckram. . , 28^0 

“ The new volume is one which will rank, .aiti«iii; tninway englncfrs and those Interested In. 
rainway worlfjng.^th the Authors world faiiieii l>.Mii* n. i.iilway mactimery."— TAe hn^wetr, 

SURVEYING A5 PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. " 

including ihe Setting-out of Works foi Construction and Surveys Abroad, with 
many Examples taken fiom Aliual Praaii.e,, \ Handliook for use in the Field 
Jfl» tSe (J^ce, intended also as a Text-book for Student'^.' Byr John White- 
law, Jim., A M Inst C.E., nuthor of “ Poiiiis and Ciossings.’’ With about 

?6o Illustrations Demy 8s o, cloth Net 10/6 

" 1 his work IS wiiumiwith .idimr.ililt Im ulir\ , .md will t.< rt iinly be liK.i:d o[ disliiu t v.iliie 
lOth to btudt’iitb and tu those eiiif igod in actual prai Lice,’ —7 he 


PRACTICAL SURVEYING. 

^ Text-Book for Students preparing for Exammations 01 for Survey-wrrk % 
^ the CSiSCfi''. By Gfoki.E W Usii.l., aIaI.I.C.K,^ Mi;hlh I'alilioii, 
• thoroughly Revised and Enlarged, by Ai.h.'# Bi- azm.i v, M. Inst. CI-'„ 
with 4*Litlio'4r.aphii^ Pl^es anu jOo lllustraiioiis. lair^e crown 8vo, 7/6 

• cloth; 01, on Ihjn Paper, leather, gilt edges, rounded torneis, 'w pockerbsc 

. , Uusf/'uh/M > 2/6 

" The best fui%5 Sf instruments are described as to their construction, uses and model 
(^^pioymen:, and there are iniiumcrabU: hints on worl^wd equipmqpt such as the author, In 
is experience as surveyor, draughtsman and teacBer, has (mind necessary, and wlilcb the studaqt 
1 his inexpenence will find most serviceable ."— m 

a "The first book which sliould«be fut In the« hands of a pupil of Civil EiSginwrilg."— 
Trckitect. , ^ ^ 

tiD TO syRVEY Practice. 

• Referensi. fib Surveying^ Lcfftling, and Settin^ut; and in Route Sur- 
veys dif Travellers by Land and Seau With Tables, Illustrations, Records. 

By L. D'A. Jackson, A.M.I.C.E. Second Edition. 8vo, cloth . 12/6 

" Mr. Jackson has produced a vUuaM^Aiif-wHrNm for the surveyor. We can laconpnmd 
tis book as contsUiing an admirable supoletfl^ to tbd teaching of the accompUsltod surveyor.”-* 
UAtfutum. • • 

’* The author brings to his work a fortunate union of theory |hd prectlcaiexperle|i 6 « 1 HlKhi 
ided by e dear ead Inad of writing, teadm the book i very ui»ft4d>hi-"— W f (i< rr ,* 



CIVIliBNhlNEBRING^ SU^V^YING, 

^ - — * ^ 


SURVEyiNQ WMTH •mSeVaCHEOA^TER. 
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A practical Manual for tlJi!!l! of Civil and Mintliry Engineers axJ Siurvejys. 
•includinl two series of Tables speciallf computed for .the Rgiductio# of 
Kea^ngs in Sexagesimal and in Centesi Jial J>egrees. Byj>KlL Rknnedv, 
M, jlst. C. E. With Diagrams and Plates. Sitond Edition.^emy 8vo, cloth. 

^ - FublAfd. JS/et ^0I^ 

igi m ne way of MtV surveyor 


iy«« 

diflicul 

I of making use of tliis^usefuflind rapid instrument.' — 


work is very clearly writj^n, and should remove alKlifficuUif 


BNOINB^’S f JllINJNQ SURVEYOR’# FIELIJ QPOK.. 

Consisting of a Series of Tablos, givith Rules, Explanations of Systems, and 
use of TI»odolite for Traverse S^veymif and plotting the work with minute 
^ acAiracy by means of Straight Ed^c an^Set Square only ; A<evelling^ with the 
* Theodolite, Setting-dfct Ci#ves wiai and without the Theodolite, Earthwork 
^Tables, &c. By W. Davis ELaskou., C.K. With numerous Woodcuts. 

Four^ Edition, Enlarf ed. Crown 8vo, cloth 1 2/0 

• " The bwjk is very iundv ; the sepfratc tables of sines nn# tan^nts to every minute will inaki. 

!t ubcful for many other^un’^^cSi tho genuine traverse tables existing all the sanie 4 ihiftaum, 

|AND AND,^ MARINE SURVEYING. * 

Ii^Referencc to the Preparation ^f Plans for Koafis a®d Railways ; Canals, 
Rivers, Toi*ns’ Water Suppln* ; Docki and Harbours. With Descript\gn 
’ aiai^se af Surveying Instruments. W. Davis Hi)|XOLL, C.E. SM>nd 
Editrai, Bfcvised, with Additions. Large crown 8vo, cloth% . . . 9/0 

" Tfts IxKik must prove of great value to the student. We have no lledt^tlon in recom- 
" -.nending it. (( 01%' assured that it will more than repay a careful study."— iWee/waua/ War.i. 

“ A meft useful book for the student. Weg:aii strongly recommend a care>' Uy.wntten 
uid valuable text-book. It enjoys a well-deservl& repute among surveyors^— 

■ PRiScTRLES and practice of LEyE'-LING. 

ShAgyng its Application to Purposes cA Railway and Qvil i'..ig<neenng in 
th^Xonsiruction of Roads; with A#. *'ei.kord“ Rules for the same. Bw 
Frederick Simms, M. I^t. C.E. Eighth Edition, with Law’.s Practical^ 
Examples for Setting-out Railway Curves, and TrautwinWs Field Practice 
of Laying-out Circular Curves. With 7 Plates and numerous Woodcuts. 
8vo 0/6 

The text -book on levelling In most of our engineering schools and colleges."— 

“The publishers have rendered a sultsumlial jprvicc to the profession, espwisaiy to the 
y/oUngef members, by bfinging out thefiresent edition of Mr. Simms's useful wwk. . 

an outline of the met'hod of conducting 

A TRIQONOMETRICAC SURVEY. 

Forrfhe 14orm«ion of Geographical and Topographical Maps and Plans, Mill* 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formulae, 
J u„ T .r.^n-rQi RonMiT R . F.. Fourth Rditiou. Revised and 


d II5 V» WUCUUa, IVJOJ urv, biv.u • 

«' No words of praise ftoiAs can strengthen the position so well and so steadUy nnJntaW 
by this work. Sir Clwrles Warren has revised the enure v(ark,^ri made suchmddiUons as were 
notessory to bruig everrportion of the contents up to the pTeseill date. —Broad A rrw. • 

TABLE5 OF TANGENTIAL ANGLES AND KHJlJIPLES. 

For betting-ofl^Curves fi«in 5 to gpo Radius. By A. Beazeley, MJnst.»E. 
• 6th Eaiiioii, Kcvised* With an Apoendix on the use of the Tables for 
Medfeunng up Curves.* Print^on 50 cAdsjmnd sold in a cloth box, waist^^ 
pocket size S'# • *•* * ••• w/M 

table Is printed on a small card, which. Pfa<:«don the theoiJjiUteJwves the h^ds 
to inanimate the instrum^t-no smaU advanii^as regards wor^-Aww^.^ 

“ V^ry' handy ; a ma^nay know that ll bteRy s gfork must fall on •o of these , 


i-rflhv's work must fall ot. ♦0 of these 

” vtsry nuimy ; a inati umy 4i>v.n .uu. .. uav “ 

he puts Inio ||^ owu card^ase. and leaves the rest betund. —AeHerMKm, 


handy .GENERAL EARTiJ-WORK TABLES.^ 

Giving the Contenu in Cubic Yards •ofiCentre and Slopes of Cutungs 
On I Sheet moonted^n clotB case . 



t4 CS<^BY LOCKWOOD «• 50^*$ "VATMjKVB. 


BAkTHwoRK Tables. 

Sbomng the Conteocs in Cubic Yards '^'Ko^hankmentSi Cuttings, ftc., of 
HBl^hts or^Deptbs up to an L verage of 8o By J obbph Bf':)ADBBN^} C. E . , 

and Francis Campin, Crown 8vo, cloth > . . ^ . 6/0 

" Tbs way in which accuracy n attained, by a simple division of each cross secdpn into three 
elements, two in ‘'i;;\ch are constant and one var^ble, 1$ ingenious/’— ^/AefidrMWt. r 

A MANUAL. 6N earthwork, r 

By Alex. J. Graham, C.E. With numerous Diagrams. Second ^Cdition. 
T8m<^ cloth ^ ^ . v^s • 2''6 

THE CONSTRUCTION OF C^RQE TUNNEL^HAFTS. 

A Practical and Theoretical ElAav. By J. H. Watson Buck, M. ^nst. Oi , 
Resident Engineer, L. and N. W. R, Wiif*. FolAtng Plates, 8vo, cloth 1 2 / 1 > 
“ Many of the methods given are of extreme practical value' to the mason, and the rbserva* 
dons on the form of arch, the rules for ordering the stone, and'. ho construction of the tempiatw, 
will be found of conslderai''o use. We commend the book to the /mgineerlnP profession."— 
ButUing Nnui. '■ * 

” Will be regarded by civil engineers aj of the utmost value, andf, calculated to save much 
tfane obviate many mist^cs. ’—Coilury Gt 4 af’u. t. ' ^ 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

^ (A Complete and Practical Treatise* on), including Iron B'oundations. In 
Three Parts.— Theoretical, Pra' leal, and Descriptive. By W/LuiAy 'IloiiiBBR, 
A. M. Inst(f C.E., and M. Inst. M.E. Third Edition, reviPVl afia much im- 
proved, with 115 Double Plates (20 of which now first appear m thL edition), 
and numerous Additions to the Text. In a vols., imp. 4t^ half-bound in 
^ morocco . . . . < ... . £ 6 ' 16 s. 60. 

** A veiy vaicuble contribution to the standard litcr-dure of q|Wil engineering. In addition to 
1 1 ' vatlons, pisms, and sections, Urge scale details are given, wiiich very mueb^*’ ance the 
iiisirurtive worth of thor. illustrations ."- Architects journal. 

"Mr. Humber's stately volumes, lately issued— in which the most important bildgu 
erected during the Ust five yaars, undpr the direction of the late Mr. Brunel„S{i W. Cuntt, 
Mr. Hawkshaw, Mfr Page, u 4 r. Fowkn. K •. Hemans, and others among our eminent 
engineers, ue drawn and specified in great detaiL"— 

essay'oIi oblique bridges 

(Practical and Theoretical). With ta large Plat i>. By the late Gborgk 
Watson Buck, M.I.C.E. Fourth Edition, revised by his Son, J. H. Watson 
%UCK, M.I.C.E. ; and witl^^the addition of Description to Diagrams for 
Epcii^ating the Construction of Oblique Bridges, by W. F. Barlow, M.I.C.E. 
Royal 8v^, cloth . ^ \ . 1 2/0 

“The standard text-book for all engineers regarding skew arches is Mr. Buck's ireaiisv, 
and it would be impossible to consult a he.KXKt’'—F.Hgiiuer. 

“ Mr. Buck’s treatise is recognised as a standard text-book, and his treatment has divested 
the subject of many of the intricacies supposed to belong to It. As a Tiiidr to the engineer and 
aRbitect, on a coniessediy difficult subject, Mr. Buck's work Is unsurpassed .”— fiftwt 

T^HB, CONSTRUCTION OF OBLIQUE ARCHES t 

' (A P? 5 l|jii»i) Treatise on). By John Hart. Third Fdttion, with Plates. 

‘ imperial 8vo, cloth 8/0 

ORAPHIC AND i^nJIlYTIC STATICS. 

In theii^ Practical Application tS the Treatment of Stres.ses in Roofs, ^oUd 
Girdftrs, Laftice, Bowstring, and Suspension Bridges, Braced Iron Ardiei and 
Piers, and other Frameworks. By*k. HutaoN GrahAm, C.E. Containing 
Diasrams and Plates to Scale. With numerov; Example.s, many taken from 
existing Structures. Spfcialiy arrangf^ for Class-work in Cblleges and 
Universities. Second Eqition, Reiised and Enlarged. 8vo, cloth . 1 6/0 
“ Mr. Graham's boek vdll find a place wherever graphic and analytic statics are used or 
c « <11 

*'TMwt|rlcls ewellent from a pa.ctlcBl point of view, and hu evidently been piepamd 
with much care. The directions for working are ample, and are illustrated by an ebundaned of 
weB-aetectetLexampies. It is an excellent text-book for the practical draughtsman."— ^MwhatMn. 

WBIOHTS OP WROUqHH^IRON A STEEL UiRDBRS. 

*A OnpUc Table for Facilitating the Computation of the Weighu of Wiitfoght 
Ifon and Steel Girdere, Ac., for Parltamoitary and /Other Bstimaies. By 
1 . H. WATiOM Bdck. m. Init. C.E. On # Sheet 9/6 



ClfliLMN(ANEERING. ^SUltffE?ING, 




QEOMeAy FpR TB|:|fWTCAL STUIKNTS. 

An Intfcduction to *ur# arl 4^pplied GeoJiet A mod the 
Surfaces and Solids, includirftfProblems in Pl^e Geometry us 
By E. H. Spkague, A.M, 1 .C.E. Crown 8vt^ cloth. 

PRACTI^L GEOMETRY. * ‘ 

For the Architect, Engineer, and Mechanic. Giving Ral|p fimhe Delineation 
^d Application of variou% Geometrical Lines, Figures, CtOrves. By 

Tarn, M.A., Architect. 8vo, cloth 9/0 

'• Nrfbook eith the same obje^a in Hfew has ever beei^ published # which the Aeamess of 
•the rules laid dowimki the illuktratl^ diatrra^ hayo been so satlsfkitory,"— .S«£fw«»H. . • 

THE OEOMgTRY OP COMP/SSOS. 

• Or, ftroblems Resolved by ^e mere Description of Circle^and the Use of 
Coloured Diagrams an* symbols- By Oliver Bvrnb. Coloured Plates. 
Qtown 8vo, cloth 3/6 

EXBERIfltENTS*ON TH£ FLEXURE (JF BEAMS. 

* Resulting in the •Iscovery of New Jaws of Failure by Buckling. By Almrt 

E. Guy. Medium Svo, cloth •• • ' Net^jQ 

hJInDY. BOOI? for. the calculation STRAINS 

L Strength. Consisting of Formq^* 
^ous details for P^gptical Applica- 
Inst. C.E., &c.^ifth Edition. 

7/6 

, " The fonuulaearefipatly expressed, and the rliagrains good ."— ..4 rAm<ewe[te • 

" We heamly conunend this really handy borne to our engineer and architect ft den.”— 
Rnji'Hth Mtckantc. ^ ^ 


Crown 8vo|^ with nearly too Woodcuts and 3 Plates, cloth 


TRUSsl^ OF WOOD AND IRON. 


De^mining ^e Stacsses, Breaking 
)enil*of ConstiVction. With Complete 


Pract^^ Applications of Science i 

Weigms; Safe Lo^s, Scantlings, and Deftil^of ConstiUction.'' With Comple, 
Working Drawings. By Willia»i Griffiths, Surveyor. Obj^g doth. 

A/6 

"This handy little book enters so minutely into every detail connected with the con 
structlon of roof trusses that no i^bdent need Ijc ignorant of these maxtm."—PratHial Etti/rmur. 

THE STRAINS ON STgUCTURgS OF IRONWORlf. 

With PracBcal Bftmarks on Iron Construction. By F. W. SHEH|ps,%lflPC.E. 
Svo, cloth • 6/0 

A TREATISE ON THE STRENGTH OF MATERIALS. 

• With Rules fcr /jpnlicalion in Architecture, the Construction of Suspension 
Bridees, Railways, &c. By Peter Barlow, F.R.S. A new Edition, revised 

13 (u’ IT « and W H Rastow. F.R.S- : to which 


r calculating Girders, &c. JS-dited uy vvm, wuml^ 

8vo, 400 pp., with 19 Plwbs and numerous Woodcuts, cloth . . . 1 6 /U 

'^Valuable alike to theistudent, tyro, and the experience® p®ctitloner, it wilf always r^jjk 
n hitun as It has hitherto done, as the standard treatise on that particular subject. 

saf6 railway working. * * 

A Treatise on Ralway Acci^fnts, their Cause and Prevention j -wta a u^-m 
• scription of Moderfl i'poliances and Systems. By Clement E. Stretton, 

• C-E. With Illustrations ^d floured llat^. Third Edition, Enlarge^ 4 

Crown 8vo, clodi . • • 

"A bookafor tBe engineer, the directors, the tnanagersT md. In sjjort. all 
informadoa OT raUway mwters wiU find a perfect enafclop*dia In 'Ijife^Utay Wortog.^- 
' Xmifway Kevtewf • ^ % 

expansion of structures by HEAT. 

By John^xly, C,E., law of the^lndisf fublitf Works Department. 

“•We aim the author has set bofom lim, vl*., to show the effects of 



16 , CipSBY LOC^JVCbD SON’ir CAfALOGUE. 

ENGINEjER]^NG Vri^lJDARDS 6oM. 
MITTfeE’S PUBju-lfcATIOl^S. 

^ ' t, 

llIE ^GINEERlNfi STANDARDS COMMITTEE is tlie^.ltcomc of a 
Comnultct\.npoimcd by the InstVtuiion of Civil Engineers at the instance 
of Sir John jVolfe Barry, K.C.B., to ir quire into the advisal^'hty ol 
Standardising Rolled Iron and Steel Sections. 

The CommitUae is suppirted by thefnsiuution of Civ>i Engineers, the 
Institution of Meciianical Engintjets.Mie Institution of '^aval Aichitects, 
the Iron and Steel Insiitut*, and^jhe Institution of lillc^rieal Engineers ; 
and the value and importar.fc of its labtmrs has bten {'mphatipally 
recognised by His Majesty's Cioverninent, \\h(i>have made a liberal grant 
from the Public Funds by w.iy of contiibutiQU tb the financial rcs'nurces of 
the Committee. , 

The subjects already dealt \tith,' or under* consideration by the 
Committee, include not only Rolh,d., Iron and SttCl Sc/ lions, but Tests 
fol* Iron and S*eel Material used m the Construction o’l Sln[)s and their 
Machinery, Pfftdge'i and General P'Uildmg ConstruciWm, Railway RdHing 
Stock U nderfnimes, (’omponcnl Pails ol Locomptives, R.ul\^ay and 
^''^'raniway Rails, Electrical Plr.it, Insul.iling Materials, vScre\v,T.iIiitads andi 
Limit Gaugf V, I’ipe Eiangcs, Cement, &c. 'v ' 

Reports already Published ' 

1. BRITISH STANDARD SECTIONS (9 . istt),. 

AnGLBS, VftVAl. AND UnEOUAL.— Bui.B ASjfLES, TeKS and Pl.ATUS.-- 
Z AND '1' ^’.AKs.— C hannels.— Ueams. Net I/O 

2 . BRITISH STANDARD TRAMWAY RAILS AND FISH 

PLATES : STANDA'd?. SECTIONS AND SPECIPiCUTION. 

, ' AW 21/0 

3. RtPORT ON THE INFLUENCE OF GAUCiE LENGTH 

AND SECTION OF TEST BAR ON THE PERCENTAGE OF 
ELONGATION. 

tj By Professor W. C. Unwin, F.R.S. Net 2/8 

4. ^PROPERTIES OF' STANDARD BEAMS, 

{Inditded in No. 6.) • Net 1 !Q 

0. PROPERTIES OF BRITISH STANDARD SECTIONS. 

Diagrams, Definitions, Table.s, and Formulae.^ ^ Net 6/0 

7. BRITISH STANDARD TABLES FOR COPPER CON- 

DUCTORS AND THICKNESSES OF DI-ELECTRIC. AV< 2/6 

s: BRWSH STANDARD SPECII^ICATIDN FOR TUBU- 

^ LAl< TRAMWAY POLES. * Net 6/0 

0. BRiTISH STANDARD SPECIFICATION AND SEC- 

TIONS FOR BULL-H|iADED RAILWAY RAILS. AM 1C/6 

ic. BRITIGH STANDARD TABLES OF PIPE FLANGES. 

• /' Net.Q/6 

u. BRITISH STANDARD SPECIFICATION AND SEC- 

. TlOf^S OF FLAj-BOTTipMEU RAILWA^^ RAILS. xVei 1C/6 

12. BRITISH- STANDARD SPECIFICATION f6r PORT- 

' LANILCEMENT. ♦ Net 2/8 

13. BItITISH STANDARD SPECIFICATION FOR STRUC- 

TURAL steel FOR iyjilPBUlLDING. . Net 2/6 

H. BRITISH STANDARD SPECIFICATION F^OR STRUC- 

TURAL STEEL FOR MARINE BOILERS. * , 2/6 



MARINE ^miNEERING. ^A^lGATIOl^ ^ 17 

MARINfS ENGIN]|D^NG, SHI^PBUILDINJ^; 
l^AViq^ION, ^Tt 

MARINE ^NQINES AND BOILERS? 

Their r)usign arifl Construction. A^Handbook for tin 

f ngineeis', nnd Na\al ( onstmictois UaseJ on the Woii, „ 

o'^tiuktioii del Sdiiflfsmasctiinen uinl kes'.Ll,” by llr. G. FAUt.K, Lng.neer- 
in-<»nie( of the Vul'Mii SlnnLui^ing Y.ird, Stetiin TiaiibUted fioin Stcond 
German TS^^ion 1' *1. Itoi^iN, and ^ I’-K'VI^N IkiNKiis, A.MTS-E. 


the IX^^f Students, 
aijf ‘yaeTichwi'iig und 


e Vul'MnSlnpLiii^ingY.ird, Stettin Tianslg 

^ I hit 1’ l)o.^iN, and .T Hk , ^ 

EditLd b> l.Fsi It S. RohtK'i sim, Sgc-ietarv to tin Kngineeitng Sta’nd.'uds 
Coniniittee, ilJ I.( M K , M J.N.A ,x.c. VV^ilhnumeious Illustrations 

0 and Itbl'-s, Medium fivo, cloth. • Pjiidtskmi. 

SPMMaKV oI' CoNlfcNis -F^kT 1*-MA1N ' NGlXI-b -UEI HkMlNATION Of oYLIN- 
DRR l)lM»iNslONS — The UtiL^vAIIoN OE STeaM in the tNulNE — SlROkR op FlSTON. 
— NUMIlRR OF REVOLVirUiNs — Tt RNING MOMENT .—BaUANI ING OF THE MO^ INO PARTS. 
—ARRANI.F.MEP® OF M AIN F NUINRS —DKl AILS <'F MaIN ENGINRS -THR \.'VLINl)HK — 
Valvi».-Various Kind# oh Valve tiEAR. - Pisi O'! Refts -fisTONs —C onnecting 
ton AMJ Ckossheaij ^ Vai VH Gear Roo^-Beu Plat es — Engine CniMNs,— 
Rh^'EK INGAND rURNllTt. GEAR. PAR X U ^PU Vi PS -AlR, ' IR' OLA MNt, EBEO ^ND 
auxiliary P' MPs" PART IIJ -SIIAFIIM-.^ESISI ANXr:OFSinil!..,PKi)PELLWib 
— rWRU^T SHAPl AND->1HRUS| BLOCK. —1 I NNfl 'dUAFI.s AMI lPm-IFK BLoCKS — 
SHAVr COUPLINC.S — SI'hkN rUBP—lllh S R*W Pfo.'FLLHK — •ON^RI'LTIUN OP THR 

scRRw, PA%t iv-riprs ano coNNLCiioN.s--(;BNiiRAL remakk:., flangrs, 
— prM)Eu*WA I Rk Fittings •-MA iN .meam. Auxiliary stpah, at«j 

— liBKl) WAIRR, UILOK BALLAti •.’iuClliriri.ATtNGPlPKS. PART 


- I.OCOMUTBVK n«m.nR« — Water-' TUB b<hi ers — small Tpbi^ 

Boll.PRS — SMOKPtlioX —1 UNNFLANDB >ll EK I.AGI.ING - Fovcro T>KAI wHI'-BOHER 

< fllTINrSANi, MoFmiVvG'. PAR rVl-.Ml A-UklNG INsTRL’f.lLNT^ PA-’l VTl^ 
’AKI'tHS Uli.'l*Al i.S — UOLIS. NUTS. ScRfcW TVikkaP^, &c.- PlaIPOWus, •.r..mim3s, 


Rooms. -< 


rtC 


PART VTII.-AUDITIONAL 1 


POR Shake c „ _ . 

THE NAVAL ARCHITECT’S AND SHIPBUILDER’S 

POC4^T.BOOK • • 

Of rorniula;, Rule^l and Tables, and Marine Engineer's and Siirvevor s Haiidy 
Book of Reference. By Clkmknt Mackrow, M.I.N.A. Eliiith Edition, 
carefully Revised and Enlarged. Fcap., leather . . . Net 1 2/8 

SUMMARY OK CoN I ENTSt-EK.NS AND SYMBOL.S, DECIMAL FRACTIONS.-TRIC.o 
NOMUIKY.-PPAGTICAL GEOMBT RY.—MENSURAT ION.— CENTRES AND MOMENTS OP 

Figures, -moments of Inertia and Radii gyration —algebraical hXPRRsaiDNS 
FOR SIMPSON S Rut ES. -mechanical PkINCIPLHS#-CUNTKK OF ('.RAVITV.— I,AWS OF 
MOTION. -DISPLACRMRN*. CUNTkH Ol^ BUOVANCY.-CEN 1 RE OF GkAVIlV ■»» 
HULL.- STABILITY CURVES AND MKTACENTRRS.— SEA AND SHAL1.0W-Vl#T P.R VVAVItS. 
—ROLLING JP SHIPS,— PKOPUL.SION AND RESISTANCE OF VI^SSKLS.— SPEED TRIALS— 
SAILING CENTRE OP HP PORT.— DISTANCES DOWN RIVERS. COAST LINES — blEERING AND 

RUDDERS OF Vessels —Launching Calculations and velocities.— weight op 

MATERIAL and GKAR.-vGUN PARTICULARS AND WEIGHT.— STANDARD GAUGES. - 
RiVETI'D JOINlS ANft R^HTIN#.— .STRENGT H AND TESTS OF MATERIALS - BINDING 
AND SHEARING ST KESSP.S. — bl RENGTH OF SHAFTING, PILLARS, ' WHP El S. &C - 
HYDRAULIC Data, &C. — conic sections, catenarian CURVI« — MECHANICAL 
Pov IKS. WORK.— Board of Trade regulaitons for BoiLER%AND^Nf,iNEs -B oare 
OF TKADR RHGULATTONS FOR SHIPS.— LLOYO S RULES FOR BOILERS.— LLC»”DS WEIGHT 
OF CHAINS. -LLOYDS SCANTLINGS FOR SHIPS.-DATA OF ENGINES M '^VESSHLS.- 
3HIPS’ FITTINGS AND TllSTS,-iEASONING PRESERVING TiMBHR.~MbXsUREMHNT«OP 

TlMBES ALLOYS, PAIim., VARNISHES.- DATA FOR STOWAGB -ADMIRALTY TR^S 

PORT «tEGULAlION5.-RfLES FOR HORSE POWER, ScWltVST ProPFLLERS. Arc.- PI^. 
CENT AGES P OR BUTF STRAPS.-PARTICULARS OH YACH're.-MAST ING AND RIGGING, 
-DIStScESOF FOREIGN PORTS. -TONNAGE TABLES.- VOGAllU LAKY OP f RBNCH ANC 
ENGLISH TBRMS.-FJIOLISH WEIGHTS AND MHASURP.S.-FOKBIGN WBlfcHTS AND MEA 
SURES.-DECIMAL E0 UIV;\LENTS -useful NUMBHRS.-CIRCULAR MErsUHPS.tAREAS 
OF AND CIRCUMHKRPNCE!* OF ClRCffis.- ARIAAS OF SEGMENTS OF CIRCLES.— TABLES 

OF Squares and Cukss anu roi^s of numbers.— Tables of Logarithms of Num 

• BERS—TABLES^H HYPER BOL’C LfjGARl-mMS.-TAatES^F NATURAL SINES, TANGENTS 
—TABLES OP LOGARITHMIC SIN EE T aNcJENTS. &C. ^ 

•• In theseeiay* Of wtvAnced knowledge a workme thts U%f the greatest vfflue. It contain! 
a vast amount of infonnailon. We unhesitatingly say that It is the niost^alii|jWe|j(MnpWHtion for it! 
■ specific purpose that has eaer tben printed. No n*«l architect, Brfftm«%sBrveyor, !|fai\ig(i, 
wix)d or iron shipbuilder, can afford to be wiOiom this work.'^-A^anrtca/ MagOMtfu. 

* Should btaused by all who are engaged m the construction or desimi ol vessels. . . , Wll 
be found to contain the' most useful tables and formute required by shipbuilders. coUected from th< 
beat authorities, am^ut together in a popular and^iple form. It is af axceptlonal merit. - 

pocket-book of this description mu« be a nefcssffty in the shipbuilding trade. It gt 
... -r X-, presented in a Ronrlv form.'— 




It gon 
i handy' form."— Afann, 



l8 . CROSBY LOCftrOOD «• SON'S CAtALOGOB. 


W ANNAN’S Mi^lN,^ ENa1uVCR’& GUIDE . 

Tr Board of Tradft Exarntnations for (!,e|>^,Mcates of Compeienqr. Containing 
Latest Questions to >Date, with Sinipie, Clear, and ‘^rrect Solutions ; 
308 Elementary Questior.; with Illustrated Answers, and Verbal Questions 
I'nd Answers ; complete Set of Urawings with Statements completed. By 
A. C. lt;*,NNAN,C.E.,ConsuUinf*^Engineer,and £. W. I. Wan:'an, M.I.M.E., 
Certifica^od Rrst Class Marine Engineer. With numerous Engravings. Third 
EdRtion, Iffilarged. 500 pages. Large CMwn 8vo, cloth . . NeiyX 0/6 

"The book is clearly and plainly written and avoids unnecessary explanations * J fonnulas 
and' we cd:.sider it a va'^able book fc; students of man e eni'^eennK."— Mai,aamt. 

WANNAN’S MARINE, ENGINEER’S POCkET-BOOK. 

Containing Latest Board t'f TrzLe Rules and Data for"Marip;i Engineers. 
By A. C. Wannan. Third Edition, Revised. Enlarged, and Brought 11;' to 
Date. Square i8mo. with inumb Index.' leather 6/0 

'‘There Is a great deal of useful Information m this llfle *pocket-book. It is of 'Die rule-of- 
thumb order. and IS, on that account, weU adapted to the uses of the sea-poing engineer. 
Bneinur. 

TH^E SHIPBUILDING INIjgSTRY OF 3EI?:/VIANY. 

Compiled a-ul Edited by G. Lehmann-Fei-SKOWSKI. With Coloured Prints, 
Art 5upp\Vncn,s, and numerous, Illustrations ,throug..out the text. Super- 
royal 4to, cloth 

CEA TEHJfAS, PHRA505, AND WORDS .. 

(Tecbniv.Al Dictionary of) used in the English and French Languages 
(English-French, Frencb-English). For the Use of Seamen. En^neers, Pilots. 
Shiphydders, Shipowners, and Ship-brokers. Compiled, by W. Pirrik, late of 
the Afncan Steamship Company. Fcap. 8vo, cloth limp . . . 6/0 

“This volume *sll be highly appreciated by seamen, engUteers, pilots, ihlpbui),'’*'^ “d ship- 
owners. It will be f^^l^nd wondenulfy accurate and complete.' ■—.SroArfMan. e* 

MARINE ENGlNEERIS POCKET-BOOK, 

Consistirlv of ul^sful Tabl& &id Forinule. By Frank Pro^'*or, A.I.N.A. 
Third Edition. Royal samo, leather 4/0 

“ We recommend It to our readers as gomg far to supply a long-felt mtaU"— Naval ScUncT" 

“ A most useAil companion to all marine enirineers ."— Strwet CaastU, 

ELEMENTARY MARINE ENGINEERING. 

A Manual for Young Mar»*e Engineers and Apprentices. By J. S. Brewbr. 
•NCiOwy^vo, doth ^ • • • *1/6 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sea-Book, by J. Greenwood and W. H. 
Rosser ; with Mathematical and Nautical Ti-blcs fr- Working the Problenw, 
by H. Law, C.E., and Professor J, R. Young. lamo, half-bound . 7/0 

THE ART -AND SCIENCE OF SAILMAKING. 

By B. Sadler, Practical Sailmaker, late fin the employment of 
* Messrs.^Ratsey and Laptborne, of Cowes anC Gosport. Plates. 410, doth 

f o K J2/6 

“ This extremely pracncal work gives a complete education In all the branches of tin uiaiiu- 
factuve, cutting o«, toping, seaming, and curing. It is copiously illustrated, and will foou a first- 
rate text-booviuid guide.' lima. 

, CHAIN. CABLES AND CHAINS. 

Comprising Sizes and Curves of Links, Stud* &c.. Iron for Cables and Chains, 
Cham Cable and Cha.v AShking, Fuming and Welding Links, Strength of 
CableSt,and Chains, Certificate..^ for Cables, Marking Cables, Prices of Chain 
Cables and .Chains, tiistorical Notes, Acts of Parliament, Suuntonr Tests, 
Chargetf^ fo^, Hjsting, Listy?^. Manufacturers ^ of Cabfes, .&c., &c. By 
“TifOMAsGY. Traill, F E.K.N., M.lnst.C.fi.,. Engineer-Surveyor>in«Cbi«t, 
Bc^ of Trade, Inspector of Chain Cable and Anchor Proving Establiidiinents, 
and General Superintendent, Lloyd's Committee on Proving Establishments. 
With numerous Tables, Ilktl|ratio9S, and Lithographic ^tawingA- Folio, 
doth . . 4 . « , . U fiU. 

‘^ftooDtilaisvMkamoamofTiluebielaformatioa. Nothing seems to be wuttDgTo'maka it 
a eeaiBleto and manrltnl work of lefiBnaoe iM the siiMect.’'-.AttH«er!/ iSInrmrtMfc 



MINING, MBIj^LOURGY, & COLLHERY WORIffNG.^ 19 

MiNINQ, M£/^£URG% AND 

. ’ COLLIER WORkraG. 

• * ” * 

THE OIL •FIELDS OF RUSSIA ANfc THE gUSSIAN 

PETK«LhUM INDUSTRY. • fm 

A Practical Handbook on Exploration, Exploitation# aiw Man^igement 
d#Rushian Oil Properties, imluding Notes on the Origin m Petroleum in 
Rus^, a Description of the Theory and Piaciice of Uquid hue^ and a 
^ Translatio'^.^he Rides :i*d R^u^tions conc^riunj^ Rushan Oil l‘roper|jes. 
By A. Beeh^I’hompson, A. late Chief Engineer and Manal^er of 
the European^elrulcuin Company s JjRissian#Oil Properties. About 500 pp. 
With nniiorous Illustrations and Plmtografihic iMaies, and ^ Map of the 
•ijalakhany-Saboontchy-KAinan^Oil t eld. Snper«royai 8vo, cbtli. 

j [Just Published. Net £3 3 s. 

MACHlNEgY FOg METALLIFEROUS jVlI^ES. 

if Practical Treatise for Mining* Engineers, Metallurgists, and Managers of 
Mines. By HAry Davies, M.|^.^F.G.S. 600 pp. With Folding Plj^s 
and other lllustiations. Medium 8vo, cloth . . • ^ Net 2 o 70 

De.tls evil s.istm '\* < Vi’ *'\r 1^ 11 v •• I roinp'.'in details which gi< tofjiak^i^ the suni total ol 
machinery .s ; •■loi n , 1" - n 1 'ue • • 1 ssi . working of tneuilliferous mines, and as a book 

111 ready rejfcieiu.e istif Uie^iyhcst value n mine ii^inagc.s and diru-tors."— Jonnial, 

YHE L'=VEL MINES OF I^IE RAND, ^ 

And tlftir Fimire Development, cotLsidered from the Commercial Point of View. 
By G. A. DjNny (of Johannesburg). M.N.E.I.M.E., Con.sulting Engineer to 
• the Geneitl Miriftig and Finance Corpor^on, Lt^., of London, Cerlin, 1 atis, 
and Johannesburg. Fu^ Illustrated with Diagrams FoWi.ig Plates, 

Rojwi8v' 4 buckram ^ , NetZSIO 

“ Mr. Denny by sonnnmg lumself to the connderation of the future of tnd deetilfv. 1 luiiius 
of the Rand brigiks new ground, and tiy de.iling with rhe subjei t rather from a coini i.d stand- 
pomt than from .>44%'atihi one, apiHsils to a widecin U- o^ejMcrs. I'hv^ok cr lot t.t 1 to prove 
of very great value to invcstor^iu South Atneau nanes.”— y^itrnat, 

PROSPECTING FOR QOLrf. 

A Handbook of Practical Infonu.Ttion and Hints for Pro«pcctor.s based on 
Person.Tl Ex|)erience. Daniel J. Rankin, F. R.S.G.S , M.R.A S. , foimerly 
Manager of the Central Aiiican Company, aiul Leailer of African Gold Pi#s- 
pccting Expeditions. W'uh lUmtrauons spe#ally Drawn and Engraved for 

the Work. ^’cap,#vo, leather ^ Mf 7/6 

"This well couiiiiled book contmis ,t collection of tlic 4 ich«'st gems of useful knowlrdgo for 
the prospector s bemiUt. A spctial table is given to accAorate the spotting at a glance of mmerals 
associated with gold. '—Mtmnn Jouruai. 

THE METALLURGY OF GOLD. 

A Practical Treatise on the Metallorgical^Treatment of Gold-bearing Ores. 
Including the Assaying, Melting, and Reiining of Gojd. ®y M. Eissler, 
W. Inst. M.M. Filth Edition, Enlarged. With over 300 IllusirgiDons and 
numerous Folding Plates. ^Medium 8vo, cloth . , . 0 ^ Net 21/0 

“ This book thoroughly deserves us title ot a * Practical Treatise.' The whole process of geffd 
oitnlng, front the breaking of tig* quartz to the a.ssay of the biilhonpts dAicnbed in cleaAnd orderly 
namtiv^nd with much, but not too much, fulness of detail."— .Sarwraidy Review, • 

THE Cyanide process of gold EXTRAcpON. 

And its Practical Application ca the Witwatersrand Gold Fields and elsetrhere. 
♦ By M. Eissler, M.»Irsi. M.M. Wittf Diagrams and Working Drawings. 

. Thiid Ei^ion, Revised andtUnlarMd. 8vo, ojoth^ . .**• . . JV« 7/6 

'* This book IS mst what was needed to acquaint mining men with the acti^ working of a 
process which is got oniy the most popular, but is, of a general *1116, the most suCbessful Tor the 
extraction 01 gold from tailings . Mining yonmal. ^ ^ ^ 

hlAMONO DRILLING FOR OOLtt&OTHER MtNEgALSr 

A Practioft Handbook on the Use of Modern Diamond Core Drills in Pro- 
specting and^xploiting Mineral-Bearing properties, including Particulars of 
the*Costs ql^pparaius and Working. By W. A. Denny, M.N.E. Inst. M.E.« 
• S 4 Jnst. ATM. Medium 8 vo, 168 pp., with ^llAstrative Diagrams . 12/6 
" 'tnere is certainly scope fora work on diamond drilling, and Mr, Denny deserves grateful 
recognition foi wpplyuig a derided ijani,’'-.«wn»v7M#n»a/, 



20 , CipSBY LOC^PTOOD «* SOm Cj^TALOGUB, 

QpLD ASSAy/wQ. I, ^ 

A Practical Han^iq-jk, giving the Ojtf7if,uii tor the Atcurate Aieay ol 

Ajriferous Ores and P>ultion,and ihr CMti^ical Tests required in the. Proccssfes 
tff ExtPALtion liy Ainalf amaiion, Cyanidation, and Chlfiination.'*' With an 
Appeij'dix of 'l ables /intl Silatistii b. Hy H. Joshua PHii Lii's F.I.C., F.C.S., 
rAssoc jnst C.E., Author of “ Eniiineeiing Chemistry,’’ etc, W^ith Numerous 
lllusifVAions. Large Crown Sv«r* cloth. [Just Ptf/jitlfhcci, Act TQ 

FIELD TB^tlNQ FOR GOLD AMD SILVER. 


A, Practical ^Manual for Prospectors and Miners. By W. H. ^ebritt, 
I M N.R. Inst.' A.^-v.S.M., &c withf Photograpl)>»- iPlates and other 
Illustrations. Fcap. 8vo, leat^r ' . . . . . Net 6/0 

"As an instructor of prosf ectors* ct-’sscs Mr. Merritt has the j^d vantage of knowing 
exactly tin mfoyuation likelj to lie nwrt v.ahixVle to the miner in the field. Tlr: ( ontents cover 
all the ili't. Ills of s.nn}>ling anil ti-.ling gold and siKcr ores. A useful addition to a probpt’.tor s 


THE PROSPECTOR’S HANDBOOK.* ^ 

A Guide for tli.i Prospector and Travd’er in search^ of Metal -Bearing i r other 
Valuable Minerals. By J. W. ANnERSON, M.A. (C^mh.), FrR.G.S. 'IVni.i 
|i Edition. Small crown 8vo, 3/t' ; or, leather . • . . . 4/6 

" WIU supn)y*a much-felt want, especially among Colonists, in whose way are so often tjhrown 
many mineraloifiA^spec#*nens the value of wk'ch it is difficult m detem/me."— 

" How to find commercial minerals, and how to identity them when they af a found, are the 
leading points to which attention Is directed."— Journal, ♦ 

'iHE JHqjALLUROY 6 ‘f 5ILVER. ' 

A Practical Treatise on the Amalgamation, Roasting, and yxiviktion of Silver 
Ores. Including the Assaying, Melting, and Refinin? oF-oilver Bullion, Bv 
•M. E^^sLER, M. Inst. M.M wThird Edition. Crown^dvo, cl6th . 10/6 

"A prifltical Oieatlse, and a technical work which weijtt convinced will supdy a long-felt 
want amongst praa^c.il men, and at the same tune be of vmue to students cA.icrs Indirectly 
connected with the <adustnes "—Mtmne Journal. 


THE HYpRO-jMETAJ^.yjRGY OF COPPER.^* 

Being an Account of Processes Adopted in the Fydro-Metallnrgical Treat- 
Cupriferous Ores, Includinji the Manufacture of Ctpper Vitriol, with 
Chapters on the J'oun es of Supply of ( opper and the Roasting of Copper Ores. 
By M. PhssLER, M, Inst. M.M. 8vo, cloth , . . . A^rf12/6 

" In this volume the x.nrimis processes for the extraction of copper by wet methods arc fully 
dt# iiled Costs ,ire given wlini .iv.iil.ible, .ind .s great de.il of useful iiilomi.Hi ii abt.iit tlie copper 
industry of the world r, i.reseiiied lAliii interesting (*iul .ittractive manner.’’— Jpui ua,. 

TtflE*mCTALLURQY.OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-I.*ad Ores and the Refining of 
Lead Bullion. Including Reports on various Smelling Establishments and 
Descriptions of Modern Smelting Furnaces acil Plapts in Europe and Ameuca. 
By M. Eissler, M. Inst. M.M. CroYvn 8vo, cloth ... . 12/6 

“ The numerous metallurgical processes, which are fully and extensively treated of, embrace 
all the stages ex|>CTicncfd in the pas.sage of the lead from the various natural states to its Issae from 
the refine^^as an article of commerce. —/'vaertea/ lingtt^er. 

IRETAdtlFEROUS MINERALS AND MINING. 

By‘^D. C. DaviLs, C.G.S. Sixth Edition, thoriughly Revised at;d much 
Enlarged by bis Son, E. Henry Davies, M.E., F.G.S. 6oo pp.. with 

IlltlstratioDs. Large crown fivo, cloth Net 1 2/6 

'ANeitheF.he pracbcal miner nor the general reader, interested in mines, can have a better 
book for his companion and his guide."— Joitfnai ' 

EARTHY AND OTHEJi MINERALS AND MINHNG. 

, By II C. Davies, F.G.S., Aixthor of " Metallifc^us Minerals,” &c. Third 
Edition, Revised adH Enlarged by bis Son, E. Henry Davies, M.E., F.G.S. 
With tboi:^ iob» Illustration^ ^ Crown Bvo, clotl^. .... 1 2/6 
* * " We do aH remember to haOe met with eny English won on mining matteia that contains 
the sameamount of infonuation packed in equally convenient form.’’— 

BRIT15H MINING. . 

A Treatise on the Historf,^Disc(r/ery, Practical Develw'ueiit, afid Future 
’■ Prospects of MetallifeliOus Mines in the United Kin|dom. 

Hunt, F.R.S., late Keeper of Mining Records. Upwards of , 950 pp., with 
a^o Illustrations. Second Edition, Revised. SnpeAro^ Bvo; cloto £2 2at 







ANU mbtallurqistS. 

lAcs, and Notes fjse in Field aq^ Office 
F.G.S., M.J|. Second Editk)n, Carrca^* 

This exc<Aent book Is an admirable example of its klnA^and ou^ht to |nd a laage sale 


POCKET-^OOK <>0R _ 

Comprising Rules, Formulae, 

Wftk. By It. Danvers Poi 
Fcap. 8 VO, leather 
"This excAent book 

amongst EnglLsh-<#eaktng prospectors and mining eu§meer$.'’~i(K^YMrm»g. 

THEJHINER’S HANDBOOK. » , 

A l^ndy Book of Reference on the subjects of Mineral Deposits, Minjng 
Op«ii?tio%^ Ore Dressing, &c. •For the Use q^Students Ad others interested 
• in Mining 'JiktterS. •Compiled b^JoHN Mii,nr, F.fl.S., Professor of Mimng 
in the Imperial University of Japan. TllKrd K^^tion. Fcap. 8vo, leather 7 IQ 
“Professor Mili#s handbook Is sure to !»• received with favour by all connected with 
mlnlqg, and wilrbe extremely popular ainon^ studen: . ‘ — ^tktnaiim • 

IRON pRE5 of QRBAT BRITAIN and IRELAND. 

Their Mttie of Occurrence,^ Age and Origin, and the Mc^ods of .Searching for 
Aid Working Thedfc With a Notice of some of life Iron Ores of Spain. Hy 
J. D. Kendall, 1 |.G.S., Mimug Engineer. Crown 8vo, cloth . . 16/0 

MINE DRAlUlAaE. ** »• * 

* A Complete F.Vcticah Treatise o» Direct-Acting tUnde’lground Steam 
t PunipAg Machinery. By Stephen Michell. Second Edition, Re-written ^ 

, artl^Sj^ged. With a so Illustrations. 8vo, cloth . Net 26 / 41 ' 

HORIZoW»VL''UMPING bNGINbS -ROTARY ANM) NON-ROTAR^ HORIZONTAL 
ENGINEb.— bUilPI.H ANl/CoMPOl'ND .Sl’HAM PUMPS.— VERTICAL PUMPJW'. f'M,lNHS.— 
Rotary and No^rotary Vhkiical Eni.inhs — simplh and Compoln. steam 
PUMP b. — TRIPLH-TACP^NSION steam pumps. —pulsating SrUAM ^MPb. -T' uMP 
•Valves.— siNKiat; Puifpb, &c., &c, • • 

“ This volume contains an ^imense amount of Import mt .md IntArestinf new matter. 
The book •fea.'ild undoubtedly pnfve of great use to .all who .vish for int^iialiun on the siib- 
ject."— /Ac bui^tltttr • 


ELECTW^TY AS APPLIED TO MINING. 

By Arnold Lupt^in, M.Inst.C.E., M M.I.E E., late Ptofes^or ol 

Coal Mining at ilie Yorkshiie CoBege, Vk tot ia University, ’ingn eer 

and Colliery Manager; (J. D. Aspinall Parr, M.l E.E.. A.M.I.M.K , 
Associate of the Central Technical College, City and G .ilds of London. Ilcad 
of file Electrical Engineering Department, Yorkshire College, Vittori.i 
University ; and Herbert Pkkkin, M I.M.E., Certificated Colliery Marnier, 
Assistant l.ecturer in the Mining Depart^fent of the Yorkshire College, 
Victoria UiM.'ersiA. With about 170 Illustrations. Medium Svq> cl*h. 

• • Net 9/0 

I For .Summary op Contents see p.ige 23) 


THE COLLIERY jnANAGER’S HANDBOOK. 

A Com^ehen*ive*Trcat?se on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and forthe Use of Coal- 
Mining Students pieparine for First-class Certificates. wBy laleb Pamely, 
Mining Elngineer and Surwyor; Member of the North of England '^istiluie of 
Mining and Mechanical lingineers; and Member of the South ^ ales Institute' 
of Mining Engineers. With over 1,000 Diagrs^s, Plans, and otb^r Illn.stra- 
fions. Fifth Editftn, Carefully Revised and (Ti cany Enlarged. i,2to py. 
Medium 8vo, cloth. [Just Fiihlished. I\ct^ £1 5 «. 

GEOI OGY.-SHARCH FOR COAU-MINERAI. LHASHS AND C«rHIU| HOLDINGS.- 
SHAFT SINKING.— Fit J ING UP THR SHAFT AND SURFACE ARRANGHTIENJ’S.-*-STEAM 

Boilers and t heir Sittings— TiIberinGiAND wall ing.- narrow work and 
MHntoDf; OF Working. — Underground Conveyance. - Drainagh.-~T he Gases 
• MET WITH IN Mines; vbntilatIin. - on the FiiicTipN op Air in Minf-S. - the 

PRIESTMAN OtL ENGINE; PETROLKU^# AND NArURAL GaS. - SURVEYING AND 

Planning.— Safety LamIj and Firedamp imitkci'ur%— sundry ani* inciiJental 

OPBRATiWaIid A1»PLIANCKS.-C0LLIURY EXPLOSIONS.-MISCELLANEOUS QUESTIONS 

>ND answers.— ^UMMARY OF RHTQRT OF H.M* (jpMJ*SS10NHRS ON 
ACCIDENTS IN MINES. * * • * , 

‘VMr. Pamelv s work is eminently suited to the purpose for which it is intended. Wing clear, 
tntMMtlng, exhaJltlve, rich In detail, and up to date, giving descriptions of the latest i^hinesm 
every department, ^idnlng engineer could scarcely gu wrong tyho followed this work. --CoUttry 


"Mr. Ptinel^wii not only given us a cdinprebenstve^fercnce book of a vei 
siiftable,^the requlr^ncnts of mining enAeers and collionf 
minlag ttu^ta with a class-book ttat is as interesting as it is iMtractive. 

‘•TWsls tlM most confblete lall-cound work on coal-mliUng puW^<^ to the EngUsh 
langtiage. . . . No library of coal-nfintog tiMki is cdtaplete^wltliont It. — Sngtntsr 
(SenuoB, Fa.1 U.S.A.}. • * 



2 ^. C^SBl 'LO(^VrOOD C/tTALOGVB, 

PRACTICAL CdAU-MININA/, t . ' , 

An Elementary f'liP 5 s*lt» ok for tlie StuAnts attendiniS' Classes in Pre* 

rfAration for the Hoard of Education County Council Examinations, or 
•Oualifysng for First or^Second Class Colliery Manape/l’ Certificates. By 
T. H(: CocKiN, Mew'hei<“<^f the Institution of Mining Kngin^.’r*., Certificated 
*Collieitv Man.iger, i.ecturpr on Coal-Mining at Shellicld Uiuversity College. 
Witlrah-ip of tile British Coal fILltls and over aco lllustr.ations**ipecially Drawn 
and F^ng^vfcJ for the Work. Crown 8 voj ^40 pp. [/ttsi Published, Net 4 '6 

COLLIERY FORKING AND iVUNAGEMENT. ^ ' 

« Comprising the Ltnties * 0 f a Collierv Mu^er, ll'« Ovqr^/nt and Arrange* 
ment of Labour and Wages, rnd tne difi^rent Systems of Working Coal 
Seams. By H. F. BtTLMAN t^d R. A. S. Rkdmawxe. tw pp., with 
r 8 Plates and other lll£ktration$, including Underground ^Photogc^phs. 
Medium 8 vo, cloth. • t iS^O 

•' ThU is, Indeed, an admirable Handbook for Colliery Ml .lagcrs, in fact It is an if dispensable 
adjunct to a CnUtery Managers educatutn, as well as lielkg a most useful and interesting work 
on the subject for all whj^ in any w,ay have to flo coal mining, ^he underif.ound photographs 
are an attractive feature of the work, being very lifelfke and necessarily true representatliSlis of the 
scenes they depict. ' — Coliter y Guardian ^ *’ 

£ “Mr. Bulman and Mr. Kedinayne, anf otbe congratulated on havin ; supplied an authorita- 
tive work dealing vth •> side of the subject of coal mining which has hitherto received but scant 
treatment. The t'iustra^ons are excellent."— ^alwre. i; ■ 

COAL and' €OAL MINING-. 

^ By the late Sir Waringt^n W. Smyth, M.A., F.Rj,fj. Edition! 

Revise# and Extended by T. Forster Brown, Chief inspector, of the Mines 
of the Crown and of the Duchy of Cornwall. Crown SvajTloth.’ . 3/6 
, " As an outline Is given of even’ known coal-field in this and other cu^trles, as well as of tl^ 

principal metra^s of working, the book Oil! doubtless interest a veryikrge niilbber of readers.”— 
Mining Journal, ^ p 

NOTES ANO FORMULyE FOR MININQ STOd^NTS. 

By John Herman Merivalb, M.A., Late Profevior of Mining i i the Durham 
College *‘f Sck-ice, Ncvf'ja^ le-upon-Tyne. Fourth EditlU.-, Revised and 
Enlarged. By H. F. Bulman, A.Ii^.Inst.C.E. SnlXll crown 8 vo, cloth. 2/6 
“ Tfie af '.lor has done his work in a creditable manner, and has produced a book that wiU 
be of service to students and those wlio are practically engaged in mining operations.''— 

INFLAMMABLE QAS AND VAPOUR IN THE AIR 

**' ^be Detection and Me^urement of). By Frank Clowbs, D.Sc., Lond., 
With a Chapter on The Dkt&tion and Measurement or Petro* 
leui/Vapour, by Boverjiion Redwood, F.R.S.K. Crown b“o, cloth. Ntt g/Q 
“ Professor Gowes has given us a volume on a subject of much Industrial Importance . . . 

Those Interested in these matters may be recommended to study this book, which Is easy of compie* 
bensiou and contains many good things.”— rAr Engtnetr. 

COAL & IRON INDUSTRIES of the UNITED klNODOM. 


ComprisiAg a J>escription of the Coal Fields, and of the Principal Sefins of 
CoaL with Returns of their Produce and lts.Di.stribution, and Analyses of 
SpeoWkVarietics. Also, an Account of the O^urrendfc of Iron Ores in Veins or 
Seagus; Analyses of each Variety ; and a Hntory of the Rise and Progress cf 
^Aaniafafeurt, ^^y Richard Mradil. 8'lb, cloth * 

refermce whWh no one eng deed m the iron or coal trades should omit irom 


d Coal 7 raeiojt XeiKero 


ASEP^StZs and A5BE4TIC. * e 

; fen Oo/Jotype Platband othea JjSs!?«.W ’ Canada. With 

An fntewting and lnv2SaW. worPiSw/SS^^SS;^'^ * IB/0 

bR-ANITE6‘AND OUR tiRANITE INbUSTRIES. 

By GboROE F. Harris. JT n 5 w:.i.- ♦'ss^iB^y, 



BLBCTRlCrS^, aLBCrStCAC BtfStlfeBRlDt, dk. S3 

E Jt,»a C I C ini'iji * E L*E C 4* R I C A L 

* ENGINEERING,' EQtC. 

THE ELBMENTS OF ELECTRICAL CNQINEWINp. 

A First tear's Course for Students, iy Tyson Skwkll, Assistant 

Lecturer and Demonstrator in Electrical Engin« ering ^t #6 Polytechnic, 
Regent Street, London Second Edition, Rcvi-^jd, with Additional Chapters 
l^ernating Current Workmg, and Appendix of Questions and Answ.crs. 
D^gel^^i? 74 l]lustr^ion# Dcmy8vo,cJnh • J IS 

M S l.AW.^feNnS FMl’LoVEn it Flj^CIRICAL ENGpRltRING. -SlCRlRS 


450 

t)llM' 


iRALLEL ClWLUILS; LURKl-NI DhNSIlY A?Pb POI|i.NTlAL DROP IN THE CIRCUIT.— 
TlIF HF.ATINT. HFldcT OK 1 HH El.l-C'I kIC #URREN1.— TJIH MaGNF.TIC EFFECT OH AN 
HLI^TKIC CURRENT —TUh MAGNETISATION Ol iRft.— ELECI K0-CHEM«ITRY ; PRIMARY 


/ supply Mill RKS.— M easuring Instruments, anp the 

_ ,1 KNT OF Elhc-iricai, resistance. — Measurement of PoirNTiAL Dif- 
i-EKENrE, CAPMriTY. CURRENT SlRENGTH, ANP PERMFAEIUTY.— ARC LAMPS.-INCAN- 
DESCtWIT Lamps, MANI#ACTURE ANJJ lNSTALLATION,*PHUrOMHTRY. — The CON- 
TINUOUS current Dynamo —Direm CURRENT Motors.~alternatin Currents. 
—Transformers, alt#rnators, s\NctmQNous motors.- Polyphase working.— 
appendix of yUlSTIONS AND ANSWERS.* • ^ % 

• “All excellent rre'^tse for students of the elemenbiry facts conndCjpd with electrical 
rngineeniig."— /V ic * “ * *■ 


thing 


“Due ofthp.hrst books for those commencing the study of electrical engineering. Every- 
is IfcUduiecl in snniw language which cvp^h beguuier cannot fail to udderstaml."— 

" Onln(ii|^ne‘«his book, which is sound in Us tiiltiiicnt, and admirably calculated to fPe 
students the knoWledg#and information they most require.”— yVa/wrd. * 

THE ELECTRICAL TRANSMISSION OF ENERGY. 

A MaiAiil fo/tlic DeMen of Mcciri*! lirciiits. Bj; AliA.U* \VjjoiAn 


. Design oi p.iccirivii Lirciiiia. oy AKniuis vrvuuMAis 

Ajj.oti. C T''.., Aineric.in Institute of Elei trical^Lngi^pers, Member 

yVfffinc^i Institute ut Mining l-.nginccrs, Mcuibor Ameri^n Society of Civil 
Kiipini'i rs, Membct American Society of MecluTnical EiilineeiJ &c.^ With 
Ten ibagiains and Sixteen Full-page Engravings. Fourth Edition, 

entiie'i^^^e-Wiitten and Enlarged. R%i#8\o. cloA. ' j 

• g l/uii Publislud. Nei 30/0 

CONDUCTORS FOR ELECTRICAL DISTRirftiTION. 

Their Materials and* Manufacture, The Calculation of Circuit:^ Pole>Line 
Construction, IJndergri'und Working, and other Uses. By F. A.C. Per«ne, 
A.M., D.Sc ; formerly Professor of Klectriml Engineering, Leland Stambrd, 
Jr., University * M.Amer.LEf.E. 8vo, cloth * ‘ J 20/" 

CONUl'CTW^ MAIFKlALS-t'LI.OVFD CCNDUCTOKS-MANUFACTuftt OF WlRH- 
WlRH-FlNISlIlNG— W'IRF INSULATION— CaIILHS— CALCULATION OF CIRCUIT S— KELVIN S 

LAW OF Economy in conduct ors-Multiplh arc dist ruiu i ion— alternating 

CURRENT CALCULA I ION— OVERHEAD I-INES— Pole LINE— LINE INSULATORS— UNDER. 

;• ROUND CONSUL K^RS. « 

WIRELESS TELEGRAPHY; 

^ Its Origins, Development Inventions, and AppaiatusA By Charle.s Henk^ 
Skwall. Wit)^ 85 Dihgraiiis and Illustrations. Demy 8vo, doi'». 

* » AVeb Ip/S 

ELECTRICITY •AS APPLIED TO -rntNINa. 

INTRODUCTORY. - D^AM^IC STbS-START^NG Si^^TOPPING 


BLttCTKtCAL AhNHRATOR.s HAULIn’g.-KLBCTRICITT^ APPLIED 

Flants-Elbc^city appubd to Erected. - Ele^c 

TO CQAL.Cirrjj*.-TYPlCAL ^^{J£’5i^g{;rSkoUSAPPLICATl0NSOFELRCTRl«rY 
.L|C«TINC ^D GWW LAM^*S^h«^^ OF TRANSMITTING POWHR.- 


El^CT|JCIT^ 
XhUNolra^OF ELiCTRicmr,, 
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CFf)SBY LoCf:^WobD < 5 - SON;i CATALOGUE, 

^ ‘ . ^ \ c 

DtNAMO, MOTOR , AND ^^l^fVciiBOARD pI-RCUITS 

,FOR ELECTWcAL ENQINlf^Sr 

Av'Prdctiical Rook dealing with the Nuljsct of Direct, AlA,rnatitig Ihd Poly- 
phase ('urrents. H>’ Wim-iam R. Rowker, C.K . M K,, K.E , Consulting 
i'ramway Engineer. cloth. Puhlithcd. Net 6/0 

DYNAMO vpkCCTRIC MACHINERY: its CONSTRUC- 

TION, \)ESiaN, and oPERATioin. ^ 

By SamlehShki.don, A M., Ph.D., frofecsor of Physics. ani .Electrical 
» Encineering at thei Polyrechnic Insti'ute oP'BrouAl/n, y^led by Houakt* 
Mason, B S ^ 

In iioo 

Vol. I.-DIBKCT CUh 

crown 8vo. 280 pag^-s. with 200 II ustrui ons . . Net 1^/0 

Vol. II.-ALTERN VriNG CURRENT MACHINES. Large crown/^vo 260 

pages, with 184 Illu^t^an()ns Net 1 2/0 

Dcsignert as Text h.K)ks*’.or use in Tot liincaitl'.liic iti tail it titiitinns, ,iiu 1 bv bitvfinuurs 
whose work iiichidcs the h.iiutliinr of Direct an.l AltcriiJiiiit CurreiiLM u limes resju'ctiveli , amt. 
for ^’^udeiits proficient lu ni.it hematics. c r 

ARMATURE: WINDINGS OF DIRECT iCURRENT 

DYNAMOS. ' ' ♦ 

0 Extension and App'icatiot^of a General Winding Pfule. rnoi.o, , 

Engineer- As'-ista-u Profewr in Elei irofechnics and hiiP^'Csign at the 
Rita Paypchnic School 'J’ransli-tcd from the OnginarGermanyiy FkancTs 
R. Dk Grkss, M.E. Chief of les'ing Department, Crocj^rAVheider Com- 
( pan> ^/i.h 146 Illustrations. ^lediuiu 8vo, cloth . Ne('lQ^i-0 

ELECTRtCAL AND MAGNETIC CAtCULATI^N£r 

For the UseSjf Electn al Engineers ami Artisans, 'IVacners. Students, and all 
othcis interested in the Theory and Applic.itio.i of Electricity spitTMagnetism 
By A, A.^dTKiNdb.N, Piof^>or<)f Kleeincity in Ohio Universir^ Crown 8vo, 

cloth Aet 9/0 

“ToAeaci‘,s aivi those who .ilreatly possess .1 fair know-ledge of their subject we 1 .111 reiom 
neiid this iKiok as being useful to consult when n quiring dat.* or lorinuljc which it is neither con- 
.enicnt nor necessary to retain by iiiciiiory."— y/tc hifttrtctau. 


t'd/Mt/hit, iolS^efiiiuilelv, rtt folUnvs •-#< 

:REN> machines Fifth Edition, Reused. I/^rce 


SUBMARINE TELEGRAPHS. 

Their History, Construction, and Working. Foundei^in part on WOnschen- 
•boRFFis “ Traits de Tiligraphie Sous- Marine," and ConipilaJ.^froin Authorita- 
tive and Exclusive Sources,*^ Ry Charles Bright, F.R.S.R., .A.M.Insi.C.E., 
M.I E.E. 780 pp., fully Illustrated, including Maps and Folding Plates. 
Royal 8vo, cloth Net £3 3 a. 

“There are few, If any, persons more fitted to write a t/.arise dh suh .urine telegraphy tht'a 
Mr. Charles llnght. He has done bis work admirably, and has written in a way which will 
ippeal as much to the layman as to the engineer. This admirable volume must, fur tiuny years to 
:oine, hold the positfbu of^he Rnglish clasac on siibmanne telegraphy,' Kh 

"This book IS full of information. It makes a t>ook ff r^jfureiiLC whuli should be in every 
mgineer s lidflh|uU-A'ar«/ t 

rAE EIlECTRICAUENQINEER’S poc^ket-book.,^ 

* Consisting of Rules, Formulx, Ttibles. and Data. By H. R. Kemfe. 
M.I.S.K., A.M.In.st.C.K., Tithnical Officer Postal Telegraphs, Author of 
“A.Haittbotk of Electrical Testing," &c. Second Edition thoroughly 
Revi^d, with Additions. With t^mcrou.s<l]ustratiG|pl. 32mo, leather ^/O 

" It is the best book of its kbid ''—RUctrical hngxmtr^ 

“ The Electrical Engineer s Epckefl Book is a^od ovM."— Electrician. 

“ Sttonglyjrecomniended to those enga|red in me electrical Industries ."— RevittUt 

POWER TRANSMITTED BY ELECT|^ICITY. ' 

* ^ !And applift by the Elect A; Motor, including Electric Railway Construction. 

By P Atkinson, A.M,. Ph.D. Third Edition, Fully Revised, and ‘New 
Matter added. With 9^ Illustrations. Crown 8vo, cloth * . Net 9/0 

OntNAMIC ELECTRICltV ANQ MAQNETl^. . 

By Philip Atkinson, A.M., Ph.D., Author of '* Elements. 01 Static 
Electricity,’' &c. Crown 8vo, 4x7 pp., t[|ith lac^Illosft-ations, cloth . 10/6 



BLECTRICW, A^CTRICAL KN^IN^ERIN^, < 5 * c . 


THE AMtWAQEMEWT^ W'fiYNAMOS. 

A^andybook of Theory an|f^acncc for the ufeff Mechanics, ^Rinecrs, 
Students, anfc others in Char^ of Dynamos.* By G. W. LuMyis-P^rjBRSON# 
Third h^ilton, Revised Crown 8 vo, cloth f ^ 

" The huhject is crearea m a mitnner wliich any intelligent iRin who Is fit to W entnij|ted with 
charge of an eni^c should be able to understand. ^It is a useful book to all wht^mak^tend, (U 
employ electric tiiachinery " —Archxua • ^ • 

HAltOBOOK FOR THB» USE OF ELECTifiCIANS. 

In (^‘lation :ind f\ire oCiElertrlLal Machinery .i-W Al>prit.UUs ot llic 
U. S SiUH^asi* ^^cfcil^cs. By (ii-o. A Ar^l-KsoN', A.M., t 
U. S. .\ruller>. Priji.iud limit" ih^ direction of the Lieiitennnt-itcncKil 
Cominandirujithe U. h .Anny. dvo. cfiih . . . Net 21/0 

TifE STANDARD E*.ECa'RlCAL*DICTIONAR'V. 


A tfopular EncyclopaitBa of Words and Terms Used in the Practice of Electrical 
Enginci^ng. Contaiiiing upwards of 3 ,o<.kj defiiiuions. By 'J O’CoNOR 
Cloane, A.M., PHiD. Ihiid Edition, with Appeadix# Crown Svo, 6qn pp., 
390 Illustrations, gloth 7/6 

'• The work ha-«nany attractive features !• % and Is, beyond doubt, a well put togethi^and 
useful publication. The amount of ground covered may be gathered from tht^aet that in the Wdex 
abott 5,000 references wit >e found.^'— .fi/rtrtsta/ Kmeu. 

ELECTj^K/ LISHT ’fITTINP? 

^ AfiiSlii||^ok^r Working Electrical Engii^fers, emboaying rracticat xsotesTJn 
Instillation Wanagement. By J. W, Urquhart. With nu^lerons Illustra- 
tions. Foitfth Edition, Revised. Crown 8vo, cloth. \, Just F ubhsL^i^. 5 0 
« "This volum«^ie.ds with the mechanics ol electric lighting, and is addrt s-setl to 1 . en wlio 
are already cug.ij^d intlm work, or are training for lt. 9 The work traverses a gT«i.’dcal o. groufti, 
and may be read as a sequel to the author’s useful work on * Electnc Light.' ~./^or»aa« 

ELEdtRie LIGHT. *, 

Its Pfoduction and Use, Embodying Plain Directions or the Iruit.Tient of 
Dynar 44 Electric Machines, Batteries, ^cyrnulatona and . Electric. Lamps. 
By J. W. Urquhart, C.E. Seventh Eaition. Crown Svo, cloth . 7/6 
" The whole ground of electric lighting % wore or less covered and explal^^ In^ vciy clear 
and concise manner. '—Bitetrxeal Revttvi. ^ 


DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of Engineer-Constructors and Electri^ns- 
in -Charge. Embracing Fran^work Budding, Field Magnet and Armature 
Winding Md GUmpmg, ComMunding, &c. By J. W, Urquhart* Second 
Edition, Enlarged, with 114 lllu’-tration^. Crown Svo, cloth " . . 7/6 

" Mr. Uiquhart's book Is the hn>t one which deals with these matters In such a way that the 
engineering student can understand them The book Is very readable, and the author leads his 
re.iders up to dlfhcult sublects by reasonably simple VeaX'&.''—Engxnttrtng Revtew. 

fiLECTRfC ^lt>.LftjHTINQ. 

A Handbook on the P'actical Fitting and Running of Ships’ Electrical Plant. 

^ For the Use of Shniownys and Builders, Marine Elcvtrici^s, and Seagoing 
Kngmeers-in-Cb^ge. •By J. W. Urquiiakt, C.E. Third Edjton, Revised*! 
and Extended, wiih 8# Illostnaiions, Crown 8vo, cloth . . 7/0 

" Mr Urquhart Is to l>c Highly compUinented for placing such x valuable worl^t the seracc 
of marfne electricians "—T>0 'itfamsHxfi. • • ^ 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M.lnst.C.E., M.I.aE.*Fifih JEdition. 
With 16 lllustiatiins. Crow* Svo, clo^b % • 1 /ft 

ELECTRIC LIQHT F»R COUNTitY HOUSES. 

A Practical Handbook on the Mection and running of Small Inst^lations, 
with B^iicMlars of the Cost of PlaA and Working. By J? H. Knight. 
Third Edition, Revised. Crown Svo, wrapper , 

H0>V TO MAKE*A PYNAMO? 

A Praefleal Treatise for Amateurs. Containing Illustrations ana ucimieu 
Instruction* for Constructing a Small I^amo tP Produce the Electric Light. 
By Alpi^ Cropts. Sixth Edition, KdHsed. Crown Svo, cloth . ftft 

tHe»STUDENP5 TEXT-BOOK* dp ELECTRICITY. * 

By H. M. NoADf F.R.^. 650 pp., with 470 Illustrations. Crown Svo, clotL 



i6 CROSBY LOC^OOB ^ SON’S CATALOGUE. 

ARCHIT]§:CTURE,' BCyiLDIMG, ETC. 


SPECIFICATIONS*^ IN DETAIL. 

l?y F43ANK W. Macry, Archi ret, Author of "Condition^ of Contraett" 
Second Jifdulin, Revised and Enlarged, containing C44 pp., and 2.000 lllustra* 
tions. RCyal 8vo, cloth. f [ju&t l‘ubnshed. AV/ 21/0 

Summary of contents.— General Notes ( iNCLuniNr. Points in sb.»<jfication 
tVRiTiNo The Ord^u or a Specification, AfV N'iuks on iTHi^'^'In kn omitted 

•RU I A .SPBCIEILATION).— t'ORM OF OUTS1IJB|"OVPK TO A ION -SPFClFlCA- 

noN ( r Works and list of general ('onditions.— preliminary ithms /incloding 

iHOHtNG AND HOUSE IlkEAKKH,.-.DRAlNAGH (INCLUll-NG KAlNi-jATHR WEILS AND 

Reports).— F-Xcavatok (iNCLunn^c CoNffREiE Fioors, Roofs, Stairs, (and walls). 

-PaVIOR.— BR tCKLAYRR(l CLUDINt. FLINTWoKK, RIVFR AND 01 HER WaLLJNG. SPR.NG- 

yater Wells, siorai.f Tanks, Fountains, Fh.TFR'tl terra Cotta and Faience).— 
Mason.— Carpenter. Jmnbr and I»onmon(.er (including Fencing and^Pilin';;.— 

5 MITH AND F«>UNDBR UNCLUDINI. HHAI ING, I 'RB Hf.lHAN IS, STaPI E AND CoW-HOUSB 
[TTTINGSI.— SLATFR/iVCLUni'iG SLATE MASON) -llLPR — .SJ ONE SHINGLHR.— 

rHAICHPR. — Pl UMllhR (P.CH'IMNC. IIOT-WA# FR V ORK) »- ^I^CWOKKRR — Cl’PPBR- 
iMITK — PLASTHEKR. — GaSI iriKh — Hl'-ULHANGKR. — ('.LAIJ’KR, — PaINTF.R.— Pa PER* 

4ANGRR. — General repairs and al|, :« ATioNS.—vaNnLATioN -R oad-making — 
[TULi-tric Lighting.— Index. 

PRACTICXh BUILDINQ CONSTRUCTION). 

A Handbook for Students Prepu'ng for Examinations, and a .' 7 ook of 
• Reference for Persons Enf^lged in Building. By Johii Allen, 

Surveyqf , l.ecturer on Building Construction at the * Biirhan^^ College of 
Science,' Newcastle-on*Tyne Fourth Edition, Revis^ and Enlarged. 
Medium 8vo, 570 pp., with over t.ooo Illustrations, clot^ , . Net 

' " The tn^'cumplvtc exposition of bi/tding construction we have seen. It contains all that is 

tecessary to pajpare nudents for the various examinations b\|)&uildlng coastructloiL"— 

Wews. m 

“ The author d pends nearly as much on his diagrams as on hts type. 1 he pages suggest 
the hand of a man of expenence in building operations— and the volume must bp a blessing to 
many teachers as well as t^students.''— The Architect. 

PRACTICAL MASONRY^ ‘ 

A Ixuifc to the Art of Stone Cutting. Comprising the Construction, Setting 
Out, and Working of Stairs, Circular Work, Arches, Niche.s, Domes, Penden* 
tives. Vaults, Tracery Windows, &c. ; to wlhch are added Supplements 
_ relating to hlasonry Estimating and Quantity Surveying, and to Building 
® Stones and Marbles, anc^a Glossary of Terms. For the Use of Students, 

» Mfsons, and Ciaftsmen. By William R PuRCHA^i, Building Inspector to 
the Bdlough of Hox-e. Biflb Edition, Enlarged, Royal BVo, 226 pp., with 
52 Lithographic Plates, comprbing over 400 Diagrams, cloth. 

\Just FubUshtd. Net 7/6 

“ The book is apractical treatise on the subject, the an'-hor liigi.self^havlnR^nmieaced^Ta 
operative mason, and afterwards acted as foreman mason oli many targe and Imponant buildings 
jmor to the attainment of his present (position. Mom of the (’x.irnj)leb givt-n .ire from actual work 
carried out. It shoifld be found of general utility to architectural .tudents and others, as weU as to 
ttiose to whom it Is spedaKy addressed, "—ywfwi/ p/the InshtHte p/' British Architms, 

MODEkNK PLUMBINQ, STEAM JtND* HOT WATER 

A New Practical '^orlc for the Plumber, the Heatin^Bnsineer, the Architect, 
and the Builder, By J. J. Lai^lbr, Author of “ American Sanitary Plumbing,” 
&c. Wj^h s^4 Illustration.s and Folding Plates. 410, cloth . Net 21 /" 

HEATING BY HOT WATJPR, • .* 

VRNTILATION ANIl HOT WATER SUPPI.V. . 

By Walter Jonbs, 36<^ages, with 140 Illustrations. Medium 

Svo, clbth. * • \/^t Pubiiakfid. Net 6/0 


eOISCRETP > frs NATWE AND 

A eBook for Architects, Guilders, Contractor 


Qborgb 


USES. 

Contractors, and Clerks , jf Works. By 
L. Sutcliffe, A.R.I. 6 .A. Swoml Edition, thoroughly Revised 


and Enlarged. 396 pp., tn^^lluitrations. Crown 8 vo^ 


l/nst Pum/teti. JVet 910 


"The author tPsstts dflficutt Abject in 1 hicitf rosoner. Jhe m«nii|l*lllb • 

Vs e«mAu\ ind «xbatt«th« \ BaosUiy vuetul is S ttudwt'ieffaVii tad m UcUthCtt ooox « 
nimtPeMM:*--.ypmmmtctfm*KeefiahisHtme/»r1tUhArdPU0&, • 



AR^pmCTURE, BOILSiNS, 


LOCia\(A>D’S fUlLDEir^PlMCE BOOK for 1905. . 

A Confjarebenst^ iftadjKxik gT the Latest* Pr^w and Data for Builders. 
Architects, Engineers, and«^ontractors. Re>construaed, Re-wr§ten, ana 
Greatly Kn^ged. By Frawis T. W. MiiIjcr. 8oo closel^-prinrad pazef^ 
crown %o, cloth. l/ust Published 4/0 

“ Thts book is a very useful one, and should find a place in every English othce ibnnected 
with the buildin And engineering professions. ’—Iftt^stries. ^ 

•• An eirnUenr book of reieronco.’ -~Arck%tea 

tlComprchcnsii o, rellat^, well argnged, legible, and well bound. '-^rffisH Architect, 

MEAiiWRlNa AND VAi-UiNO ARTIFICQR5’ WJ9RK 

(The Stuo9g|^ GliMe to*the Practice oO* uontaihing Directions fo^ Aking 
Dimensions, Abstracting the same, ai|d brineing the Quantities into Bill, with 
TablM of Oinstants for Valuation o^Labour7and for the Calculation of Areas 
and Silidhies. Originally edited b'\ E. 9obbon, Architect. •With Additions 
by Ei. W. Tarn, M.A. •SevelRh Edition, Revised. Crown Svo. cloth, 7/6 
*' “mie most complete tre^ce on the principles of measuring and v.iliiing artificers’ work. ' 
<-^Buildxive Neva. ‘ 

TECHNICAL OOlDE, MEASURER, ANfl ESTIMATOR, 

For Buildf^s ati# Surveyors. Cont^ing Technical Directions for Mea^nng 
Work in all the Building Trades, Complete Specifications |pi; Houses, ^ads, 
and Drains, acd an Easy Method of E.stimating the paj^ of a Building 
collewtively. By A. C* Beaton Nmth Edition. Warttcoft-pocket size. 1 /6 
‘>i^<\ ^ulld er* arctdlect, surxeyor, or value should be without his 'Beaton. ’"—iTwf/rffwg 

“ i^S&C 


THE Itros&'OWNER’S ESTIMATOR. 

ill it Cost to Build, Alter, or Repair? A Price Book for Un* 

professipnffl %;ople as well as the Architectural Surveyor wd Bui’ er. ^By 
J. D. SIMON. Edited by F. T W.wMillkr, A.R.I.B.A.* EUfth* Edition. 
ii§refully Revised. 6rown Svo, cloth. . . AVf 3/6 

“In two Aars It will repay its cost a hundred times over, '--Field, • 

5PEClFjCATI0N5 FOR PRACTICAL ARCHITECTURE. 

A Gu^ to the Architect, Engineer, S^r*yoij and%uild * Upon the Basis 
of the Work by A BaktholuiIbw, Revised, Corrected, anL Really adi.ed to 
by F. Rogers, Architect. Third Edition. Svo, cloth . • . , 1 6/0 
“ One of the books with which every young architect must be equipped."— Architect, 

ARCHITECTURAL PERSPECTIVE. . 

The whole Course and Operations of the |||>raugbtsman in Drawing a^^rge 
House in Linclr Pers^ctiv# IllustratetT by 43 J'olding Plates# By F. O. 
Fergus*^. Third Edition. Svo, boards • . . . 3/0 

“ It Ls the most Intelligible of the treatises on this iU>treated subject that I have met with."— 
E. INGRESS BELL., ESQ , iiittie Jt l.B.A. Journal. 

fPRACTICAL. RWLE# ON DRAWING. 

For the Builder and Young Student in Architecture. By G. Pynk. 410. 3/6 

THE MECHANIC5 QF ARCHITECTURE. * , 

A Treatise on ^ipplicfl Mechanics, especially Adapted to the U<!e of Architects^ 
By E. W. Tarn, M.A# Author of “The Science of Builemg,” &c. Sjjcobd 
Edition, Enlarged. Illu-strated with 125 Diajp-an#. Crown Svw, cloth 7/6 

* " The book Is a very* useful and helpful manual of architectural mechanics. • 

A iIaNDY BOOK OF VILLA XRCHITECTPgp.’ 

Being a Series* of Dcsigi# lor ViUa Residences in various €tyles. With 
Outline SpecificAions mid Estimafts. By C. Wickes, Architect, Author of 
“ Tb# Spires and Toweft of E^land,” Jlc. Plates, 410, half-morocco, gi|h 

edges . .,£1\1a. 6 d. 

4)EC0RAT1VE ^RT 

By Sir William Chambers, 

• an KiaaMiHATioN of Grecian . . , 

Revised wd Edited by W. H. Leeds. 66 Fl^es, 4^0, cloth 

.THfe ARCTITECT’S OyiDE.'*. ^ 

•^Bebz a’ 7 ext*book-Qf Usefullnforniation for Architects, Engineers, Surveyors, 
Smwtor”cSfk. of Work*, te. By F. Roo.«s. Crown Svo. . 3/6 


21/0 



28 , CRfkBV LOCKWOOD SOtt^K CAfALOGUB, 

SANITATION AND ^ATER*SUPi>LY. 

— f Ci-^ 


THE,.PURIFICATI<>N"OF 5EWAQE. 

Being •, Brief Account of the Sci6htific Principles of Sewage lAirification, and 
their Pra^ioff Application. By Sidney Barwise, M.D. (Lond.), B.Sc., 
M.R.C.S., D.P.H. (Camb.), Fellow of the'oanitary Institut-*. Medical officer 
of Health to the Derbyshire County CoPpcil Second Kditi^, “okI 

^,EiiLirged, witn an i^Dpend*.x in t^e Analysis Wf Sc\\y,ge ani^r^^age Effincnts., 
Widi numerous Illustrations and I)iag^am.s. D<'my 8vo, i mK. 

4. • [fustfuHi^teJ. Act 10/6 

SUMMARY OF Contents —Sa.'Ar.F*^ O'. Nah re am> cfiMvo'Oi lov 

CHEMISI KY of bl WAOR — VAKIE IIESUE Si VVA(.IjAMH 'J,HU CHA «01 S 1 I' 111 K(. — 

River Poi.i uiiD'j AN ns bn rris -Thh Land tki iimintoi .si WAt.r — I’kk’iei- 

TATION, PRl.ClI’U AN IS AND lANKS— THE LKjUEI AC f iP N OJ SI W A(-l - PW NUlI’UEl 
IMDLVHniN IHI ('YIDA noN OE SEWAGU — AK 1 IKICIAT PRori Sh 'S 1)1 PUKIIICAUOV — 
At roMAlIC UlSIKlIil TORS AND SPECIAL I'lLl. KS— PaRIIUU' ARS OE ^M\M- R Vf^ AND 
SPWAC.a Oisp.istl S(. in'Ml-S RHyUlRi-I) ID l.'KAL GoVHIT^M liN I BdAKD - LXHE t L, 
Dai A — 1 HP Apparatus kevuired i'ur SPvvvi.if Anai.vms -standard 
Solutions i sed in ihh mhihod of s#-Vm.k analysis —/'. iWri*- L'Iimaiion oe 
AMsIoniA.— N n ROtfEN AS Nil RAPES --INCUIAIOK 1 h- ! . 0 \T I'.EN AhsOKUHU. — To 

Convert Grainsiprr ijALLON lu PAKis^pHK irivY; f 

.THE HEALTH OFFICER’S POCKET-BOOK. ' 

^ A Guide to Sanitary PracS« and Law. For MedicayjOffi^^??^ Health. 
Sanitary^'! nspectors, Members of Sanitary Authorities. &c. Br Edward 
F. Willoughby, M.D. (Lond.), &c. Second Edition, Rev^.d and Enlarged. 
Fcap. 8 leather Net 10/6' 

“A 'mine of condensed information of'^a pertinent and useful kind The, i.nnous iubjetts 
of which It trratff'ltniuw ua inctly but fully and s< leiitih.al'y den''- with '—The I.atuet ^ 

" We recomm«nd all those enji.ig-d in pr.icuc.il iwHutary work to fnmisli il( 'nismes with a 
copy for reference.”— StuHarj) ytM nal. 

WATER AVD ip PUpipICATION. 

A Handbook for the Use of Local Authorities, Sanitary Office) s, and others 
inteCestRp’i in Water Suppljf. By S. Rideal, D.Sc. Lond,, F.I.C. Second 
Edition, Revised, with Additions, including numerous Illustrations and Tables. 
Large Crown 8vo, cloth . . . Net 9/0 

RU^AL WATER SUPPLY. 

A practical Handbook on ^e Supply of* Water and ('onstruction of Water- 
wonts fv Small Country Districts. By Allan GrbrnwbiU^ A.M.I.C.E., 
andW. T. Curry, A.M.LC.E. Revised Edition. Crown 8vo, cloth 6/0 


THE water supply OF CITIES AND TOWNS. 

By William Humber, A.M. Inst. C.E., and ' a 1. Inst. M^£. hnp. 4to, haff- 
bound morocco. (Seepage'll.) £6 6t. 

.JHE WATE*R SUPPLY OF TOWNS AND THE C(tS~ 

STRUCriON OF WATER-WORKS. 

• By P^PEssoR W. K. Burton, A.M. Inst. C.E. Second Edition, Revised 

c and Extended. Royal ^o, cloth. (See page lo.) . ** . . . dbY* 5 b. 

WATER* ^NqiNEERINO; ' 

A Prastic^ Treatise on the Measurement, Storage, Conveyance, and Utilisa- 
tion of Water for the Supply of T(^s. By C. Slag&, A.M. Inst. C.E. 7/6 

SANITARY WORK IN SMALBTOWNS ^ND VILLAQES. 
BtChaIlis SuuSG, A. M. InstfCE. Crown 8vo, ^oth \ . 3/0 

PLUMBINhc ‘ " 

A text-book to the Practice of the Art or Ct^ift of the Plumber. By W. P. 
Buchan. Ninth Edition, Enlarged, with 500 Illustrations. ^Crown 8vo, 3/6 

YENTILATION. \ . . 

* A Text-book to the Practice of the Art ^Venti||iting Buildirigi, B:Pw. P. 

Buchan, R.P. Crown 8vo, cloth . . . , >4 . . . . ’ . 3/6 
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THE ELEMENTARY PRINCIPLE^ EP CARPENTRY. 

A Treatise on the Pressure and EquilAnum of Timber FramiM,fhe Resistance 
Timber, and the Constriction of Floors, Arches, Brttg^ Roofs, Uniting 
Jron and Stone with Timberr&c. To which is added an Essay on the Nature 
ans^r^erties of Timber, &Ct with Descriptions of th||kinds of '^ood used 
in Buildri^l^alsa ^mei%us Tables of the ftrantiif gs oF Timber fur dif|f:rent 
purposes, th^peci^ Gravities oAlat|rials, &c. By Thomas TkedoolTd, C.E. 
With an Anpendix of Specimens vano^k Roofs of Iron and Stone, Ulus* 
trate# Seventh Edition, thorough" Rev^aed and considerayy Fmlarged by 
E. Wyndham Tarn, Author of “The Science of Building," &c. 

\^th 61 Plates, Portrait of the Author, and several Woodcuts. In One large 
Vol., 4to, cloth . . £1 Sb. 

M Ought t A»e in every^rchitect's and every builder's librarW' — 

”a w<irk whose monumental cxcellaico must commend it wherever skilful carpentry is 
concerned. Tlu- auU>or s Principles are rather ci^nuod than impaired by time. The additional 
plates are of great iifmnsic v.due. ' —Hutidtnn^ IMk. " a 

V^OODWORKrWQ MACHINEftY. 

J^s Rise,*ProgRiSS, and Constructi^. With Hints on the Management of 
lOSNlind tl^ Economical Conversion of ^mber. Illustrated with Exam?*es 
of ReceflT D<«igns by leading English, French, and American Engineers. By 
M. •Powis Balk, A.M.lnst.C.E., M.l.M.E. Second Eaitiun, Revised, 
with largemdditions, large crown 8vo, 440 pp., cloth . 9/0 

" Mr Bali is evlSluntly an expert on the sul#ct. and lie has collected iifcuch Iviformaflon 
that his book is ,iU-buflicient for builders and others engaged in the converaon of tlniber.’’—.<J*'cArfrcr. 

most comprehensive compendium of wood-working maebinny we nave ‘>ocn. The 
author is a thordtgh master of his subject “—Butldtng Newt, 3 

SAW JV^LLS. 

Tbeir^nangemapt and Management, •aJI the E(»nomi<il! Conversion of 
Timber. By M. Powxs Bal^ A.M.lnst.C.£. Second E^itiott Ri/ised. 
Crown 8vo, cloth . .1 0/6 


a hnancliU standpoint. H#hce the sire, bhape, order, and disposition ot saw mills and the like 

are gone into m detail, and the course of the timber is traced from iu reception to its dehve^ in its 
converted state. Wc could not desire a more complete oyiractical treatise."— ftrsMcr. > 

THE CARRENtER’S GUIDE. , • * 

Or, Book of Lines fer Carpenters ; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Peter 
N ICH OLSON 's stMdard work. A New Edition, Revised by Arthur Ash pixel, 
F.S.Af Totethl- wit# Practical Rules on Drawing, by George Pyne. 
With 74 Plates, 4to, cloLi . . . • £1 1 


a’pRACTICAIj TREATISE ON HAKUR^ILINO 

Showing New and Simple Methods for Finding the Pitch of tHR P 
the Mouldo, Bevelling, Joiiiting-up, and Squajjjngyhe Wreath.i, . 

* CoLLiNGS. Reused and Enlarged, to which is added A Tkbatisa on 


•Stair-building. Third Edition. 


With Plates and Diagrams. , lamo, cloth. 

2/6 


•• Will be found ot paictical utility hi the execution of this difficult branch rfjoii^ry. 

• •' Almost every diflicBlt pbase or this sonuBvhat iiuncato branch of Jomery is elucidated by 

tiie aid of platigi and explanatory lot^rpress. iwaMttU. 

ClRCULAR.WORK IN CifttPiNTR^ AND JOINERY. * 

A Pr«:ticy Treatise on Circulai Work of Single ai^ Doub|c Currature. By 

• Georob CoLLXNGSi With Diagr unsa^ii'oigth Edition, tayo, cloth •.» 2/6 

, " An excellent exaroule of >4hn*’ a book of this kind should be. Cheap in ^tice, clear in 
dehnltion, and^ractical in the examples selected."— , 

THE CAJ(lNET-MAKER’,S OWIDE TO THE ENT]^ 

• CONSTRUCTION OF CABINE'F WORK. • 

* By Richard Bithkad. Illustraied with Plans, Sections and Working 
DimwinKS. Croirn Bvb, cloth. 
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handrailing COMPLETB^Ui JLIGHT WESSONS. 

On the Spunre^Cut System. By J. S. t}oi,*>TWbKP, Teacher" of Geometry 
an(^ Building Consti notion at the HiUifaauHechanics' Institute. Wi^h Eight 
PJctes aitd over 150 Practical Exercises. ,to, cloth .... 3/6 
" Likely tc be of coiuidenl^fe vr^ue to joiners and othen who take a prtd-' in good work. 
The am~gemaai of the book Is escelleat. we heartily commend It to teacben and students."— 
Timitr IntUs^^ntmaL 

TIMBER l<i€UCHANT’S and BUM.OER’S COMPANION. 

Containing New and Copious Tables of the Reduced Weight at^d^Measure* 
mert of Deals ‘*nd Battens, of all sires, ai«d other Useful Tabir, ftir*^ ine use of 
'Timber Merchants and Builders. BytiViLUAM D-^wsmifV Fourth Edition, 

Revised and Corrected. Crown 8^-0, doth 3/0 

'* We are glad to see a fourth edition of i ese admirable tables, whicu for c'yrectness and 
simplicity of arrani'mient leave nothing tt'be desired "—Timber Trades Journai 

THE PRACTICAL TIMBER MEfec^ANT. 

Being a Guide for the Use of Building ContrJ.:tors, Surveyors, Builder.s, &c., 
comprising useful Tables for all purpose connected .^;wiih the timber T.rstde, 
Marks of Wood, Essay on the Strength of Timber, Remuks on the Growth of 
.^Timber, &c. By W. Richardson. -^ond Edition, t cap. >*vo, cloth . S/6 
^''Thls handy.nitinual contains much valuable information for the use of timber merchants, 
builders, foresters, arn all others connected with the growth, sale, and i,um£aLture of timber. — 
yottmal a/ Forestry. » ^ 

packing-case TABLf S. * 

Showing tlie number of Superficial Feet in Boxes or Pact 5 ig-'*iUiis, from six 
inches sqcare and upwards. By W. Richardson, Timber BroL^r. Third 

Edition. Oblong 410, cloth . . 3/6 

f “ Invaluable Mlvmr-savmg ubles "—Iro^oMZtr, 

“ Wm suve^mucli labour and calculatioiu Cwrr'. 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from t to 300 inches in length by i to toS inches in breadth. 
For the "SC of Architects, Surveyors, Engineers, Timl*' Merchants, 
Builders, &c. B^ James hAWKiNGS. Fifth EditioQ. Fcap., cloth. 3/6 
“ The^ tabi'^s will be found of great assistanci' to all who require to lU'ike calculations of 
superficial measuWTncnt.'’— ii« 4 '/rjA Mechattu. 

PRACTICAL FORESTRY. 

^And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F.S.L, Professor of Fore try, Field Engineering, and General Estate 
Mattpement, at the College of Agriculture, Down«on. Second Edition, 

Revised. Crown Svo, cloth* . 3/6 

PREFATORY Remarks — obircts ok planting. — Choice of a Forester. — 

CHOICE OK SOIL and SiTH.-LAYINC OUT OP LAND FOR PLANTATIONS.— PREPARATION 

OF THE Ground for PLANTiNt,.—DRAiNAGF..— P lanting.— Uistances and Distri- 
bution OF Trees in Plantations.— Trees and Ground G/Wib.- attwjtion aicte# 
Planting.— Thinning OP plantations — pruninc, op forest Trees.— Realization. 
—Methods of Sale.— measukemen-i of timber.— Measurement and Valuation 
of Larch Planta.ion.—fire Lines.— Cost of planting. 9 

“ Mr. Curtis has In the course of a series of short pltTy (haptets afforded much Infomui- 
tipn of a useful ar..,. practical character ou the planting and ‘vibsequelU treatment of trees.”— 
Illus^xUed Car^nur and Btetlder. 

THE ELEMENTS FORESTRY. 

Desigiftd to afford Information concerning the Planting and Care of Foreat 
Tr^ for Gm^ent or Proht, with suggestions upon the Creation and Care of 
Woodlinds. By F. B. Hough, ^ge ao /n 8vo, clplib . . . 10^0 

TIMBER IMPORTER'S^ TIMBER *MERCHANrSs AND 

^ PUIL^BR’S STANDARD QUIDR. 

By Richard E. GiurfbY. Comprising An Ani^is of Deai Standards, 
Home andiFoixigft, with Comi^rative Values and Tabular i^rrangemenu foi 
diing Net feanded Cost oiD Baltic and North American DeAls, inciudbg all 
interViediate Expenses, Freight, Insurance, &h., &c ; togetho' mtb coffous 
Infermatton for the Retailer a^ Builder. Thud Edition, Revised, tamo, 
closh . • . . *. c‘. • • flf/0 

, Everything it pretends to be ; b'jUt Lp graduelly, It leads one from a forest to a treenail, and. 
throws im as a makeweight, a host of material concerning bricks, columns, dstenSs, 8tc,''—9ntiisH 
A/tchantt. 



i^EC^RATIVB ABTS^fi^c. 


.DECDRAyrt^ ARTO^gTC. 


SCHOOL 1)F PAINTING FOR THE IMITATION* OF 

WOODS AND MARBLES. * t • 

As Taught and Practised by %. R. Van der Borg and P. ifttN der Burg, 
Direfurs of the Rotterdam Painting Institution. Royal folio, iS) bv 12^ in., 
lllu^tral^ with 24 fuli-sir^ColJkred Plates ; ^so 12 plaiff Plates, c JnpriMng 
* 154 Pigures.^iiouftl^Ldition ciofi . . . .AW £1 0». 

^ List of Plates. • 

I. VAKIUHJS ToM-S RPQUIRHD »-UR WiH)# I’AIN'RINC.— a, 3. WALNUT* PkHLIMINARy 
STA«RS OF GRAINING AND iMNISHKD SPT CIMKN. — 4 TOOLS USElf FOR MARBLH 

Painting and mhihod of »anip#lation — 5. 6. St. Rrmi Marblp, Earlier 
Operations and Finished Aphcimhn. — ^ Mkitioiis of Sketching Pifferent 
Grains, Ilnots, &:c — a A.si«; Preliminary stage,s and Finished speci- 
men — 10. Mu'Vions OK .SKEiCHiNG Marblb grain.s. — ii, y brrche Marble; 
PRELi>»NARy Stages of Working anh finished SPKcmtN.-Jla. Maplh; Methods 
•F Producing the Dikfbrent Grains —14, *5. BiRn's-FYE Maple; Preliminakv 
Stages and Fini;^hd ^prcimkn.— 16. Mfyoos of sketching the Dihfbp.hnt 
Species of wiiriB Marble —17, 18. white marble ; preliminary stages hp 
PRI^FSS AND finished specimen —19. MAHOGANY; SPECIMENS OI^VAKIOUS GRAINS 
AND Methods of Mtoipul^tion.— ao. aiA Mahogany ; LXrlnbr Stages and 
Finished sp^imen.— aa, 23. a4. sienna Marble: Varieties of grain, preliminary 

STAGES^MU) FINISUH# specimen — as, a6^a7. JUNIPER WOOD; METHODS OF PRO- 
DUCING ;#rrliminary Si ages and ftVIsued specimen.— aS, ag. 30 VbMT 

DB MBK MaKBIX; VSKIETIES OF GRAIN AND METHODS OF WORKIN' UNKINLSHHD 
AND FINISHED SPECIMENS.- 31, 3a, 33 OAK; VARIETIES OF GRAIN, TOOLS I'M PLOYED 
AND METHODS OFi^ANIPULATION, PRELIMINARY STAGES AND FINISHED SPECIMEN.— 
AG 35, 36- WAULSOTIT^MAKBLH; VARIETIES OF GRAIN, UNFINISHED ,^D Fll .->HF1> 

Specimens • ^ . 

“ T hose who deslra to attalnejtiU in the aR of painting woo.ls and ii)ar*3|o$ wil?End advantagts 
In consultQ^hU j^k. . . Smue of the Working Men's Clui« should give their yoi g men 
the oppoRunity tt^tudy it.''— Sutlder ^ 

“ A comoreheaiive guide to the aR. The explanations of the processes, the luuiilpulation 
and managenienyjAthe colours, and the beautifully exe^t^t^tas will not be the least valuable to 
the student who^His at making hts work a faithful traiiswi{wf nature. Aews. 

" Students and novices%re fuRuoate wha are able to become the possessors of $0 noh'e a 
work."— r/M ArckiUct. ^ Zi * 


ELEMENTARY DECORATIONa 

A Guide to the Simpler Forms of Everyday Together with PRACTllML 
HOUSE DECORATION. By James ^^Facey. With numerics lllu.s- 
traiions, One^ol, strongly fa^-bound . / , 9, * . 6/0 

H0U5E PAINTING, QRAININQ, MARBLING, AND 

SIGN* WttlTlMQ. • 

A Practical Manual of. By Ellis A. Daeidson, Eighth Edition. With 
^ Coloured Plates and Wood Engravings Crown 8vo, clgth % . - 6/0 

" A mass of infonnation of uu tfthe amateur and of v.Jue to the practical man.”— £NgfuA ^ 
Meekanu. • ^ - 


THE DECORATdR’S ASSISTANT. 

A Modem Guide for Decorative ArtislS and Amateurs, Paintefti, Writers. 
Gilders, &c. Containing upwards of 6oo Receipts, Rules* aircr I^strtctions i 
with a variety ot Wltprnuiuonior Gene|al Work connected with every Class or 
Interior and Exterior DecOTations, &c. Eighth Edition. Cr. 3vo. . *| Q 
* Full of r^eipts of value to ilcc* atots. inters, gimersAScc. The book cuutalm. the gist of * 
larger treatises on colour and j^iuiical processes It^imld be chiticult to meet wgh a wotx so mil 
of TirM Information on the pmutor s art. * 

Marble DECORATION 

*And tb^ Terminology of British and 1^'oreign Marbles. A Handbook for 
Students. Jjy George H. Blaorove, Author of “ Shoring and its Apphe^ 
aon,” aS Illustrations. • Crown ^vo, cloth .... 

* "CUs most useful and much wanted Hhndbook should M In the hands of every architect and 
buikie/.”^HMBmg' n tttd, « 

**A caArluUy and usemiy written treatise ; the work Is es sen t ially practlCTl. — .Srofrmai*. 
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DELAMOTTL’S V. ORKC JDU JLLUMINATIQN AND 
.ALPHABEtS-S. 

^ORNAMENTAL ALPHABETS, AnCIENT & MEDlJcVAL. 

from Cue Eighth C<^turf , with Numerals ; including Gothi', Church>Text, 
large j^and small, German, Italian, Arabesque, Initials fx, Illumination, 
Monop?fns,p^Crosses, &c., for the use of Architectural and Engineering 
Draughts "left; Missal Painters, Masons, 5>ecorative Painters, Lithogn,pners, 
Engravers, Carvers, &c., &c. Collected and Engraved by F. ^^K^amotte, 
an ' printed ‘i Colours. New and CSeaper Edition. Ro^aI evo, oblong, 

ornamental boards >■> . . . .e. . ' . it • • 2/6 

“ For those who Insert onamelle-l sente .ces round gilded chalices, who tilazon shop I(»gcmt5 
over shop-doors, who letter church walls with pr‘hy sentences from the Dec' ogue. mis book will be 
useful ."— ^ j 

MODERN ALPHABETS, PLAfN AND ORNAMENTAL. 

Including German, Old English, Saxon, It.rMc, Perspective, Greek, Hebrew, 
Court Hand, Engrossingj Tuscan, Riband, Gothic, Rustic, 41id Aralwsquc ; 
with several Original Designs, and an Analysis of tne Roman and Old English 
Alphabets, large and small, an^_. Numerals, for the us" of Draughtsmen, 
Surveyor*, *Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Collrdted^and Engraved by F. Delamottk, ^d printed in Coloar.s. 
New and (Jnea^r Edition. Royal 8vo, oblong,' ornamental board’s . 2/6 
. There Is romilnsed In It every tiosslhle . lape Into which the .“ttrrs of the^n^ibet and 

(fujierals can be fonned, and the taient**lucU has been expended In the trnccjjtl'*^l"lnc various 
plain and omaiii^ tal letters is wonderfuL’ —Standard. /f- 

MEDIiCVAL ALPHABETS AND INITIALS. ' 

* By F. GT Delamotte. Contfining ai Plates and IlluininateJ Title, printeo 
in GoW anti, Colours. With an Introduction J. Willis Brooks Fifth 

Edition, ^all 410, ornamental boards 5/0 

"A volume In which the letters of the alphabet come forth glorified In gilding and oUthe 
colours of the jmsm interwoven and intertwined and Intermmgled."— .Swn ^ . 

A PRIMEft 01^ THE 'art qp ILLUM'NATION, 

Fbt thtfUse of Beginners ; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 
printed in Gold and Colours. By F, Dela.iotte. New and Cheaper 

Edition. Small 4to, ornamental boards 6/0 

" The examples of ancient MSSsrewimmended to the student, which, with much good sense, 
the autho^hooses from coUecUons accessible to aU. aril selected with i/dgment and knowledge as 
well as ta.ste ithemeum ^ 

THE EMBROIDERER’S BOOK OF DESIGN. 

Containing Initials, Emblems, Cyphers, Monograms, Ornamental Borders, 
Ecclesiastical Devicc.s, Mediseval and Moifbrn fflphrfoets, ®^d NatioAil 
Emblems. Ojllecied by ff. Delamotte, and printed in Colours. Oblong 

• royal 8vo, tirnaijicnial wrapper 2^0 

“ The book will be of great assistance to ladles and ^ oigig children who are endowed with 
the ait of plying neclie m ibis most ornamental and useful pretty ncfk,"— hast Ang-tutn Ttmet. 


W00D-t4RVINa FOR ‘AMATEURS. 

' Hinu on Design. By A IVith lo Plntes. New end Cheaper 

Edition. Crown 8vo, in emblematic wrapper 2/0 

” The handicraft of the wooi^carfcr, $0 weUrjf^ a boAc can impart it. may be leant from ‘ A 
Lady's ’^publicaiton.'‘—./f/Ar»<irMm. ^ 

PAINTlNq POpuiStRLy EXPLAINED. 

•By Thos^s^Johk Gulvc ' ' ’ - 

Friitco, Oil, Mosaic, Wi 

^inmure, ^Painting on Ivory, Vellum, Pottery, Enamel| 


eBy ThoM|^8^John GuLVCKpi’aintcr, and JoHtfXiMBS, F.S.A. Including 
Mosaic, Waier*^|otir, Wabtr-Gl^, Tcm^a, ” 


Encftusuc, 
Fifth 

6/8 


Edition. Crown 8vo, oioth 

*t* AdopUd asia ftizi Book, at South Komingto^, 

Much may be learned, even by those who fancy they do not require fo be taugbL from the 
careful perusal of this uniiretending but comprehensive treatise."— 



‘‘•NATURAL SCIENCE^ icrc* 


THE VISIBLE UNlVEKgtS. 

Chapters the Origin an<?^fcatructipn of the Heavens. 4 
F.R.A.S., Author of^‘ Star Gioups,’’ &c. lllustjaied by 6itel^ P 
Ind la Plates. Demy 8vo, clgth » ’ 


E. Gokk, 
holographs 

. 16/0 


STAR GROUPS. 

• A Student's “%iid^ fc th^ Const^lalions. By J, iri.i.ARD Gork, F.R.^.S., 
M.R.I.A., &c., Author of “The Vi#jle Hiiiver<.e,'’ “The Scenery of the 
Hea^ej^," &6 With 30 Maps. SinSl 4to^loth . . ^ ■ 6/0 

AI^ASTRONOMICAIS QliOSSARY. 

Or.Oictionary of Ternil uipd in Astronomy. With Tables of Data and Lists 
of Remarkable and Interesting Celestial Objects^ J. El i.akm Gork, 
AR A.S., Author <!•“ The VisiWe Universe," &c. "Small crown 8vo, cloth. 

THE MICROSCOPE* 

• Its Construction Hid M^j^agement. Iqpluding Techniqur, Phdlo-micrography, 
and th# P^t and Future of the Microscope. By Dr. Hei^ri van Hrukck. 
Rckiy^ed and Aigmented fiom tHb Fonrih French Edition, and Translated * 
by wWt,.v|^ M^Baxter, F.G.S. Imp. Bv" cloth . . 18/0 

MANOAU.OF THE MOLLUSCA. 

A Treatltf on tRecent and Fossil Sheik. By S. P. Wood»*kd, ;i.L.S^, 
F.G.S. With an Appendix on Recent and Fossil Couchol cICAL 
D»;y>v'ERiKS,. by Rawh Tate, A.L.S., F.G.S. Wirh 33 Plates and 
upwards if 300 Woodcuts. Reprint of Fouilh Edition (i 6 Bo). Crown 8vu 
cloth ^ . 7/6 

THE TWfff RECORDS SF CRtfACION." * ® 

Or, Geology and Genesis, their Perlect Harmony and Wond8ful toncord. 
By G. W. V. LB Vaux. 8vo, cloth 6/0 

LARDNER’S handbooks of SCtENCE. t 

HANDBOOK pF MECHANICS. • • 

Enlargedind re-written by R. Lokwy, F.F.A.S. Post 8vo. cfoth . 6/0 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

Revised and Enlmged W B. Loewv, F.R.A.S. Po.st 8vo, cloth . 6/0 

HANDBOOK OF tlEAT. , 

(J Edited and re-written by B. Loewv, F.R.A.S. Post ivo, Autb . 6/0 

HANDBOOK dOF oAtICS. 

New Edition. Edited T. Olvfk Harding, |J-A^ Small 8vo, rJoth 6/t) 

fiLECTRICITt. MAGNETISM, AND ACOUSTICS. T 

Edited by Gko. C. Foster, B.A. SniiSl Bvo, doth., r •' 0/0 


HANDBOOK Of ASTRONOMY. 

Revisec^aod Edited by EqyviN Donkin, F4^.^.S. Bvo, doth . . 9/6 

MUSEIJM.OF SCIENCE AND ART. 

With upwards of 1,300 Engravings. In Six Double Volim^, 1 a. Cloth, 
or half-rfiorocco , % . . £1 1‘^,^6fc. 

NATURAL PHILOSOPHY FOR SCHOOLS , ..3/6 

ANIMAL4HVSI0L0QYF0lffCrf00l.S . . 3,^- 

The ELECTRIC JELdORAPH. 

Revised by S. B. BhiCHg*, F.R^.S. Fcap. 8vo, d^h . . 2/6 
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CHEMICAL' MaHUJ'ACTUREO, 
CriSlillSTRY, _ETC. 

THE OIL FIELDS OF RUSSIA AND THE RUSSIAN 

PETkOLKUM INDUSTRY': 

A Practical tfandhcjok on tlit Exploration Exploitation, and Mana2:«nent 
of Kiissian Oil Properties, incliuhng Notes on the Origin of Petioleiim in 
Russia, a Dcs^.iplioii of ‘he '1 heory an,. Practice of Liqui(h’'?uei, and a 
Translation of the Rules and Repiilatic s i-oticernint kus^un Oil Properties, 
lly Rkf hv Thompson, A,M.l.iM K., late Chief Engineer and Manager of the 
European Petroleum Company 's kiii,„ian Oil Properties. Aiiout 500 pp., with 
nuinerous’illnsiraiions and Pnolographic Plates, and a Map of the tkilakhai y- 
Saboonulu • Romany Oil Field. Super-rojal 8vo, cloth. 

^ui^Publkked. Net /:3 3t. 

THE ANALYSIS:,OE OILS AND ALLIED .SUBSTANCES. 

By A C. Wru'.h r, M .A Ox on., lb Sc I^ond , formerly.. Assistant Lecturer in 
Chemistry at the Yorkshire CollegCv ll“«ds, and Lecturer in Chemistry at the 
" Hull 'I'echaiiiTl School Demy &\o, cloth Net 9/0 

THE OAS ENGINEER'S POCKET-BOOKi"^ 

Comprising tables, Notes Me..ioranda relating ‘to the Mwp>^atttire, . 
Distribution and Use of Co* Gas and tlie Construction of G?i» "orks. By 
H. tl'ContioR, A.M.lnst.C.E. Second Edition, Revised. '470 pp., fown 8vo, 
fully Illustrated, leather . . 10/6 

* •• The book '•“nUlns f» vast amount of Infnnnaiion. The author eoe conseenttvely through . 
tlie engineering details and practitdl niethoo; involved in each of the cllfTerent processes or parts 
of a gAs-works. *Tle ha'-^cen.dnly succeeded in making a coii^,^lation of hard raatter|..p( &ct 
absolutely interesting to read."— oor It'oriii * 

"The volume cuflkms a great quaiinty of spec lallsed information, compUod,Ve bellnre. froB 
trustworthy sources, winch should make it of consideraWe value to thoM for whom it Is speclncaUy 
produced, —/'«gr« 5 V'. ,, ’ 

LIGHTING^ BY ACETVi-ENE . 

GeneratoA, Burners, and Electric Furnaces. By WitUAM E. Gibbs, M.K. 
With 66 Illustrations. Crown 8vo, cloth 7/6 

ENGINEERING CHEMISTRY. 

A Practical Treatise for tb Use of An^ytical Chemists, Engineers, Iron 
Ma.'^tcr.s. I ron Founders, Students and others. Comprisktg Methods of Analym 
and Valuation of the Piinc.pal Materials used in Ennneerhtg Work, wHb 
numerous Analyses, Examples and Suggestions. By H. Jo.shua Phillips, 
F.I.C., F.C.S. Third Edition, Revised and Enlarged. Crown 8vo, 
with Plates and other Illustrations, cloth. ' t* ' 10/^6 

" In this work the author has rendered no small servlcll to a nuinemut bRdy of praetk^ 
men. . . . Tlie analytical niolhods may^lie prononncofl most satisfactory, being as accurate as the 
despatch required of c igineenug riiemists permits."— News. . 

"The aiialvtical iiietiUtids given are. as a whole, such ■’s are likely to give rapid and tMst- 
-worthy results In exjierienced liands. . , . There Is much erxceDeiw dexcrlptive matter in the wotk, 
tke chapter on ‘OiU,..nd Lubrication’ being s|>ecidly noticeabl^n this nifftfAP-^Bnginetr. 

NITR0.EXPL05D^ES. 

* A Pracdcal Treatise concerning the Properties, Manufacture, and Abalyiis 
of Niiratad Snbsiantces, including the Fulminates, Smokeless Powders, and 
Certulotd. By P.GKRAi-n Sanford, F.I.C., Consulting Chemist to the Cotton 
Powder Company, Limited, &c. With Illufcrationt. tCrown 8vo, cloth. QIO 
"One of Che very few text-books Ir- which can be foux^ just what Is wanted. Mr. Sanfold 
goes steadily through the whole hst Vf expiosives commonly used, he names any glvea explosive, 
and tells Ui of wha* It is composed sjid how It Is manufactured. The bwk is e w:eUent.‘’-.« fsrf*<«ir. 

A.IJ4NDB00r 6N MODE.^N EXPLOSIVES. 

A P actica^T^eatise on thif Manufacture and Use of Dynamite, Gun-Cotton, 
NitrO'Glyccrine and other Explosive Compounds, including Colrodion-Cottoo. 
With Chapters on Explosives in .Practical Application, By If. EisSLBm. M.R. 

. .Second Edition, Enlarged. Qown 8vq, cloth . • . V • '12/6 

*' A iH»rltsbte mine of inrormatiaii on (ho subject of explosives employed /or mllitsry^ialnlac^ 
and blasting purposes ."— rmy and Navy Gaaette, 



CHEMICAL iilnVEACTURES, CHEMISTRyJ^.*^* 

- 

A MANUaI of •rt^E /fiKSUuI TRADg. 

Incloding the Manufacture of %ilf»iurtc Acid, Sulphat&of Soda, and Blfachinc 


Powfler. By f ohn Lomas, Afcali Mani 
and Working Drawings. Second Edition, 
cloth T * 


pnurtc Acid, S^phat *of Soda, and Blfachinc 
Lali Manufactiner. With 333tliIustftations 
Edition, withi Ac^^itions, Supfp-royal Byo, 


cloth £1 ^0«. 

“ We find no? merely a sound and luminous explanation of the chen^al iwimiples of thi 
trade, but a notice of numerous matters which have a most important bearv^ M the successfo 
•oaduct 9l alkali works, but which are geibrally overlooked by oven experienced tecbnologica 
Wthots.’'->CA<^ca/ Review. 


DANGER0U5<^00D5.* 


Their Sources and Properties, Modes of Storag^and Transport. With Notes 
and Cogiment? on Accidents arising 4 heref|pm. A Guide fui^the Use oi 
Government and Railway^ffickls, St -.unship Owners, &c. By H. Joshua 
Phillips, F.I.C., F.C.S. UrownSvo, J74 pp., cloth .... 9/0 

“ MerlAa wide circulation, an*an#itelllgcnt. appreciative study.”— CArm<r«/ A'cwx. 


XPE «L0\?P1PE »N CHEMISTRY. MIItEftALOUV, Etc. 

Containing al^ kn^n Methods of«^hydroiis Analysis, many WorlcM 
Examples, and Instructions for Making Apparatus. By Lteut»-GoIonel W. X 
•Ross, R.-\., F.G.% Second Edition, i^rilarged. Crowni^vogiJlotb . 6/0 

** The studAt who goes consclentlcmsly through the course of experimentation here laid do wr 
wUI g.Un a Uuierinsigut mta%iorganic cheii istry aiM inmc'ology than if ho had' got up ‘ any of tht 
IMK text-lwBHfcl^hc day#and passed any number of exaniliationH in their content*."— C a««»c<*i 

fiTews, • • m 


THE MANUAiU OF C0L0UR5 AND DYE.WARE5. 

• Their Projfcrtiei^ Applications, Valuatioi#, Impurities and St^flisticP»‘ons, 
For the Use of Dyers, Pmters, Drysalters, Brokers, &c. liy J. W. Si.atek. 
Seeflte Edigon,* Revised and greatly Enlarged. Crown Bvo, ^th . 7/6 
•' There Is no other wbrk which covers precisely the same ground. To students pr parln| 
fw examinations ia^^ing and printing it will prove exceedingly useful”— CA^mt'cal N- wt. 

A handySook for brewerI. * 

BeiQg a Practical Guide to the Art of Brewing and Mailing. Jiimuracing ibt 
Conclusions of Modern Research which bear upon the Practice of Brewing. 
By Herbert Kdwards*Wright, M.A. Second Edition, Enlarged. Crowt 

8vo, 530 pp., cloth ... 12/9 

“ May be consulted with advantage by tlm student who Ukre|>aring himself for exuninationa 
ti^ «, while the scientific brew# will find in it*a refsum^ of all the most Important discoAnes « 
•Mdem dmes. The w«rk is written throughout In a clear a#l concise manner, aim the authei 
MkM great care to discriminate between vague theories and well-established facts ’’—Brewers 

" We have great pleasure In recommending this handy book, and have no hesitation bisayinf 
Hut It Is one of the best— if not the best— which has yet been written on the subject of beer-brewin| 
In tl* country ; it Ehouk* hav9 a pl#e on the alielves of every brewer's library."— 17*-rwerr 
GwarMsH. 


PUERS: SOLID, LIOlgD, AND OASEOUS. 

Their Analysis and Valuatmn. For the Use of Chemists Engineers. B3 
H. J. Phillips, F.C.S.. fiJhierly Analytical and Consulting Chemist to th< 
G.^. Rlwy. Fourth .^ition. Crown Bvo, cloth 2/0 

•' Ought to have its place in the laboratory of every metallurgical establishment and wherevei 
fuel is usmA a large scale. "—CA«wttof/Vnt>x. • ^ 

THE ARTISTS’ MANUAL OF PIGMENTS. 

Showing their ComposftictL Conditions ofTermanency, Non-Pcrmanency, ime 
• Adulteratidns, &c., with Tero of 9y W- C. Standage. Third 

Edition. Crown SvoEcloth •• • *• ' •• • 8/6 

•• This work iinodee?! muituitutn-parve, and we can, with good conKlence, r^ommend it U 
•l.wb<tcoine In contyt with pigme^, whether as makerj^ealers, or userif’-i^Ae^fa/ Review.^ 

A POCKET-3OOK OF MENSURATION AND OAUQlNQ 

Contuning Ti^es, Rules, end Memoran^ for Revenue Officers, BreWs 
Spirit Mercbami, &c. By J. B. Ma’jt, fnhuid Revenue. Second Edition 

. Retgyd. x%o^ leather . .... < • ' 4 /< 

Should hp in the hands gf every practic.ii brewer."— Brrwrrr' ycurtiaU 
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JNBUSTRI/.L 


[/.L ARxIfv-jTRADES, 
^J^KUFACTtJRES. ' 


AND 


THE CULTIVATION AND PREPARATION OF PARA 
RUBr^ER. . 3 , 

By W. H. JoHNMJN, K 1 ,.S , r K.il S , Ihrecior of \nnLiiItiiry, GoM Co^ist 
Colony," Africa, ('omimssiontfl l»y iiovernmcnt in 191 ■? to visit Cvvion lo 
Study the*^c#o(ls einpli>Kd there in the Cultivation and Preparatio; of 
Paia Ruhhf? and other Agucnltural Staple^Ffor M.iiktt, with a view to Intro- 
diice.theni into y/esi Afiira. Demy 8vo, o’oth. I /«a //’«/•//' T/6 
summary 01 V_OM HN r'w — t\ RonOClilKY — '! HIW I’AK 1 -Kl l‘,l RR TRHP {{IfWit 
InastliiSivs) Ai Homp an'I) AioinAn.-t tn.'nv/,vio\ op ihh I'kpI ''-I’pi >p\(.ati()N -- 
.SI I'H POk IM AN I \I PIN _I)!SI \M P.,M-\PY“ III I’l AM 1 HR "1 Ktrs — [k ANsI'I.AM INC. — 
I’LTiVAiio.N - l.Nsin I iMsis AM> i>isi-Asp> — roi u-cn 1 i. iiifc! Kuinivit- 

V ^>1- I at-y 


- Various MHifOU-. J-mpi<»iu r *1 \pi*rNo Kuhhp 
IK’CKKA siin hyWuumum. imp TK»r _ho\v hi Tim* 

1 KOM '1 HR Km PX —I A I P\ —V VI’inus Mp 1 IIOIIS J-MPI 
KtJBnPR — sn.i.rstPu Ml ihod pop Pki pakim. ki 
I'AR A RUI PPH I koM ( IM.nVA I ni l KI I S - < 1 \ ON 
■\VPSI AprK a —I s 


-toil- 


IK.-. 


Mow'Yir Kat-x 
R t PAPA 1 P'N ol' KnUHHR 
IN 1 HP I’PI PAKA I ION OP 
P\P Rl I’.liPk — Y( cl L» OF 

pNiNvi'i \ - j,oi o C oast, 
ih.iu k am Arii'N.— 


TE^ MACHINERY AND TEA FACTORIE^S. ^ 

A I)escrn>ti'V Treatise on the Mechanical Appliances required in tt’e 
Cultivation the Tea Plant and th ' Prep.iraiion gf Tea lor the Market. By 
A. J. Wai.i is-Tavi.kr, A. M. last. C.E. Medium 8vo. 468 pp. With aiB 
Illustrations ... .a . * 

SUMMARY op Com PM S K ^ 

MRCHANP /C, Cut.nVA I K'N OP. TH.I AI'.P op IHR SOII — I'LUrMNi; OR C^THRRINt; 
THK LHAF — lI'A KACIOKIUS — 1 IIP DKIiSSINC,, MANtlPACIURH, OK PRKPARATtON 
OF TRA RY MICHANICAL MP.ANS — AR I tPKlAL WlIHRRlNl. < TUP. KHAP.— 
MA#HINKS P<H^KoI.l.lN(. OK CUkl.lNo IMP l.P.AP.— I'HKMnW 1 INf ,> PROCKSS, — ' 

MACHINHS POR niH AUIOMAIIC DKYiW. Ok l-lKINf, OF IHH KP.AP.— MACHINP.S FOR 
NoN-AinoMAi I)Ki<|Nt; Ok Fikim. op iup J.hap.— Dwino ok I'lKjNr. mw;mines 

— BRRARINC. ok ClUllNt;. AND SOKIING M ACIIINRs -PACKINC. I HP THA.—MKANS 
Olt TRANSPOU 1 ON Pi ANIAIIONS— MlSCPI I ANPOUS MArmNKRV AND APPAKATUS. 

— I'lNAI TKRAIMPNI' op thp Tp.a— Tarlps and MPMOKANDA. m 

*' The stiliject ^ tea iwcliinery is new one nf the tirst tiiten »t to a hitvce li.* ' of people, t* 
t whom wo StroiiKly t ("ineiiflTM. voliiiiielf— o^/rw/y*- o/ ( omwrft*' 

“ Coiilaius A very full a< coimt of the marhinery litres ,ary fertile pritjief ouilit of a factoiy, an 4 
also a <lescri^h-ioii 4 B the processes liest -arrieit oat l>y this in.n hincr) "—y out Hal Soaety nj Aru. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science ntpl Practice. By p RiRnKiCH Kick, Imperial 
^ezierungsrath, Professor of Mechanical Technology in the Imimrial German 
Tolyte-chnic Institute, Pra}} «. Traiislau^ from the Second Enlarged and 
Revved J.dition By H. H. P. Powuu-s, A.M.lnsieC.E. 400 PP'i 
a8 Folditrft Plates, and 167 Wooflcuts. Royal 8vo, cloth . . dil 8s« 

*• This invaluahle work Is. aiul will remain, ihe stanrt.itfl anihoritY on the science of milling. . . . 
The miner who lias re,id amt digested tins work will Imve laid the fouiidaiiim, so to apeak, of a 
Mcceuful career ; he will Imve acTilreil .a nuinlier of gener.*! prim Ijiles which he can proceed to 
apply In this handsome volinm. we «t last have the m-i epted tmt-booWtof mpdom 'piUing In good ,) 
sound Htiglish. which has little. If any trat e of tlie Germ m lihnnM’— / ht MtlUr 

“ The appeiram-eofttii^celehr pe l work m PnglKh is very- opporuine, .iiid British iiiitters 
will, we are sure, not slow in availing fhemselvcs of Us p iges "~MiiUrs' hautle, , 

COTTON MANliV^ACTURE. * « , 

• A Manual*hf Practical Instruction of the Pr^esse* of 0|iening, Carding, 

* Combing. Drawing, ADouhling and .Spinning of Cotton, the Methods ol 

• Dydng, &c. For the Use of Operatives, OverlookeiU, and ManufactUiers. 

Pr InuN 1 .iSTKH, Technical In^ructor, Pemlleton. 8vo, cloth . .*7/6 

" A dlstiiret mlvance In tlie literature of cottoii manufacture Mathtn^y. 

“it Isgliorouphv rwHaWe futfilllng nearly ail the requirements desired "—Cr/wrgew Htra-ld, 

AT0DERr4 CYCLE5. • • .* 

A Prai’.ficnl Handbook on iheg Construction ^d Repair. By A| 1 . Wakus* 

® TAVr.ER, A. M. Inst. C. Author of ^Refrigerating Machinery,’ &c. With 
upwards Iff 300 lllu-stmlinns. Cr<Arn Bvo, clotn .. .g . tO'tt 

“The hook v^l firovea valuable guide for all those who aspire to the manufacture or repak 

is quiA en^tftd to rank as a stanl^rd work for studrats of cycle 
coBstrwriior. ‘ — /f'Aer/f «/>. • * • 

MOTOR CARS OR PQWER CARRIAGES FOR COMMON 

ROADS. 

•^BysA j, WALUS-TAVLKRf AfM.Inst C F. Crown Evyc’otb . .^<i4./6* 

“ A-work that an engineer, thinking of turning hh attention to mptor-cirnage worlcT vdiult 
do vrtU to read a* a preliminary to uartirg ^ 
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Dressing;, Wj^Ai-EtANnK" ^a'i r 


PRACXifAI. T*NNINb» 

A Handbook of Modern frocesl^s, lic<,eipts, and IRi^tiJostion', foi the Treatment 
4f Hides Skins, and of every I)e>«riptioii. I’>y L A. ElemmiI|M, 

American Tanner. 472 pat'«W 8 vo, cloth ..... Jvel 26/0 

THE AI^ OF LEATH^ MANUFACTURE. 

Being a Practical Handbook, in whifti the Operations of Xanfiing, i^urrying, 
and l 4 eathcr Dressing are^uliy Described, and the RinPples of Tanning 
Explained, and many Kecenti Prix esses Intioduced ; as also Methods tor the 
Asn^iun of Tannin, and • Description ^f the ArtsAof (ilue %>iling. Gut 
0 -- \»7... .. Fourth Edition. Crown SvpA^loth. 

9/0 

■' A sound, co#iirolu nslve treatise on tan^iR *n<i its accessories. Tho ln>i>lt is an eminently 
viUueble priHuLtlon, which reiUmtuls to the c" .a oISIkjIL author and puWishers."— C'Aowiia/ 

THE^ART OF 50AP«iVlAKlNa. 

A Prdltical Handbook of the Manufacture of and Soft Soaps, Toilet 

Soaps, &c. Int luSing many ffcw Processes, and a Chaptei on the Recovery ol 
Glycenne^roii# Waste Leys. ^ Ai.exanukr Watt. Sixth ^ition, 
including an A Tijiendix on MotlernCandlcmaking. Crow§ 8vo, cloth . 7/6 

“ A thoroHjihly p<».ncal tre.itise. We conj^itulate the author oi^the^cess of his endeavoui 
TO nu a voi(%ii HiKlish tcLhnica^iteraturc " — 

'•Tho wofk wiU«rov« very . 'rtjtul. iwt merely to the technolo(pt'al sfident, but to 
^ractfthltily'p boiler jvlio wishes to iiiitlcrst.inu the ther||^ of his art.”— CA^w^l«»/ Ntwi. 

PRACTKfAL*PAPER-MAKING. 

A ManuifWfor P.Tper-Makers and Owners and Managers of Pajicr-Mi'''’ Witl 
Tables^ CalAlations, &c. By (i. C^itekton, Pupei-M^iftr, V,.tb Hlus 
trations of Fibies from Micto-Photograpbs. Crown 8 vo^ cloth# . . 6/C 

^'i'he aullior Caters for tlm requirements of rus]Mmsilile null banil’wai'prcutlce'^ Ac , whlK 
kis manual willlfc found ofgreat service to sfiulmits of technology, as Wlf is to vcierdu paper 
aaken andanitl owners Tlie lUiistratioiu form .in excelh ui feature '—Thf U i <> . /‘tfitr 
Afvuui. ^ 


THE ART OF*PAPER-»AKINd. 

A Practical Handbook of the iftanufarlure of Puoer from Rags, Espartc 
Straw, and other Filirous Maleiials. Including the Matmfacliire of Pulpfror 
Wood Fibre, with fcDescription of the Macbinciyand Appliances used. T 
which are atldcd Details of Piocesses for RccoVei ing Soda from Waste Mquors 
By Aikxanoer Wai t. V^iib Illustraticils. Crown 3vo, cloth . 7/6 

“ It may I* regarded as the staiid.ird work on Uie subject. The but# Is fuU of valuable 
tafonnadon n* ‘ Art of P.iper-Makiiig ts m every Aspect a model of a text book, cither for a 
technical class, or for the private student '—Pafierami hades Journal 

> TREATISE ON PAPER. 

^ For Pfintcr* and Stal iJliers* With an Outline of Paiicr M aniifacture ; Complete 
Tables of Si/cs, and Specimens of Diffenonl Kinds of Paper. By Richard 
Parkinson, late of tbe^anchestn Technical School* Dany 8 vo, cloth 3j(j^ 

CEMENTS, PASTES, GLUES, AND GUMA ^ - 

A Practical Guide to llie Manufacture and AaplioHion of the <krlous AgglutL 
lants reiuiiied Bi the Building, Metal-Working, Woml- Working, and Lefther- 
Working Trades, and for Workshop^ind Office Use. With wpwarda of 900 
Recipes. By H. C. Standage, Third Edition. Crovig 8 h», clotl^ . 2/0 

“Wo have plc.nsu^ In si>caklng favourably of this volume, bo far ift we have *ad 
<«peflence, which Is not meonsiderablil this maiiwil is trust won liy. —Athenaum, 

THE CABINET-MAKERJiS GUPDB 

TV TItId Ilf TIRE CONSTRUCTION t)F CABINHfT WORK. 

Including Veneering, Marquetiic, Buhlwork, M%taic, Inlaying, &c. By 
KicH»ard Bi i ME4b. Illustrated wirfUMa^s, Scclions, fti^Working Eini^ngs. 
Small crown Svo, cloth. ** • 2/6 

french polishing and gNAMELLING. 

* A Prfttical Work of Instruction. In^ucjjng Numerous Recipes /or IJiakini 
•f Polishes* Varnishes, Glaxe-Lacquers, Revivers, &c. By Richard Bitmead 
A uthor of Thg Catiinet-Makei's Guide.” Small crown Svo, cloth . 1/G 
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y(ATCH REPAiRINd, 'JtE/ >#^0, AND ABJUSTINQ* 

A Practical Han(|^(;^k dealing with |he M^terkls and Tools Used, and the 
Methods of Repairing, Cleaning, AHeti^ and Adjusting all kinds jf Engli^ 
•a.id Ftx'eign Watches, Repeaters, Chr&iographs and Marine Chronometers. 
By F.^T. Gakraho, ‘spriager and ^idjuitcr of Marine Chrono* eters and Deck 
CVatcWs fur tlic Admiralty. With over 200 Illustrations. Cr^wn 8vo, cloth. 

'■■.j ^ 

MODERN KOROLOQY, IN THEORY AND PRACTICE. 

Translated ft »m the French of Claudi^i; Saunibr, ex-DirecHC^'&f the School 
of Horology at t'acon, by Julibn- TrippUn, 6., Be.sancon Watch 

Manufacturer, and Edward Kico, ul.A., Assayer in the Royal Mint. With 
Seventy-eight Woodcuts and Twenty-two Coloured Cov'per Plates. Second 
Editioiit> Super-royal 8 vo ,'’£2 S 2 b. cloth ; half-calf . . £2'^0». 

"There (s no hnrological work in the English lai.^iagi^Vit all to be coiimared to this produc- 
tion of M. Sauuier's for clearness and coiiiuleteness it is ^ikct^ood as a guide for th^ stud^ and 
as a reference for the experienced horologist and skilled wtSkuian ."— yeurruiL 

"The latest, the most coniidete, and the ini/st reliable of those literary |>i^’.luctlons^o whkb 
contlneatal watchmakers' are iiidebtedfor the meet anlcal supc-ni>»liy over their EnKlish'^rethre* 
—in fact, the Book of Books is M.Saunier‘s‘Treause "‘—H’aUh>naJU-‘ ynutlltr,aHdSiiV€rimith. 

T.iE WATCH adjuster's MANUAL. 

A Practilr^ CUide for the Wr ch and Chrcriometer Adjuster in Making, 
Springing, Timing and Adjusting for Isochronism, Positions a, id Temper atnrei. 
By C. E, Fritts. 370 pp^ with Illustrations, 8vo, cloth . ' 10 /C 

THE WA-rCHMAKER'S HANDBOOK. ’ ' 

Intended as a Workshop Companion for those engaged in Watchmaking and 
<■ AHi'Jd Mechanical Arts.^j, Translated from the 't'renOJ of ClaUDIVS 

Saunrk, ni){l enlarged by juLiEN Trippun, V.R.a.S., and Edw^D Rioc, 
M.A., Assayer in the Royal Mint. Third Edition. Cr. dvo, cloth.*'^ . 0/0 
‘'Each part l&huly a treatise in Itself The arr<inKeuient is ifood and the language Is dear 
and concise. It is an admirable guide for the young watchmaker.’'— A’Nyritrrnwir. - 

HISTORY OF WATCI,'E!S & OTHER TUnEKEEPERS. 

B^JaicUs F. Kendal, M.B.H, Inst. 1 /6 ItoArds ; sr cloth, gilt . 2 /e 
"The best which has yet appe.ired on this subject in the I'ltglish language."— Auftafrfw. 
"Open the book where you may. there Ls interesting mat it in it comoming the Ingwloua 
devices of the ancient or nio<lem horologer."— 5«/wr*«Ca> Rtvtrw. 

E^Et^TRO-PLATINacELECTRO-REFININOoPMETALS. 

Being iS new edition of AiX'jcander Watt’s " Elkctko-D^po-sition.’' Re- 
▼ised Aiiid Largely Rewritten by Arnoi.d Piilur, R.Sc., A.I.E.E., Piinctpal 
Assistant to the Admiralty Chemist. Large Crown 6vo, cloth . Nsf 12 /S 
"Altogether the i^ork tan be Inghly recon'niendrd to every elect ro.plater, and it nf^ia* 
doubted Interest to every electro metallurgist jMh'irm. * * * 

" Eminently a Ixiok for the practical worker m clectro-deiroidUon. It contains pfactical 
descriptions of niet^ds, processes anU materials, os actually pursued and used bi the worn^p."— 

.ELECTROW^ETALLURQY. 

• Practically Treated |jy Ai.bxandbr Watt. TeatA Edition, includt;jg th« 

• inofit recent Processes. 12010, cloth . . . , , , . 3/0 

"Froitahls book l*oth amateur and artisan may learn everything necessary for the liinniilftll 

proMCUtion 01 el|^tro^tingi;’— yran. 

<!tEw’EL‘LER’S ASSISTANT IN^WORlflNQ IN GOLD. 

A Pn^ical Treatise for Masters and Workman, Compiled firomtiie Sxperienea 
of Thirty Years' Workshop Practice. ‘**By Gborgk ]|j. Geb. Crown 8vo, 7/3 
" Vhis nuAual of technicaieeducatkin % apparently destined to be a* valuable aiuillai* tn a 
k andienft whtch^ certaii^ capable vf great improvement’'— The Ti*Mts, . , 

BtaCTROnATINQ. • •* . ' [ . 

A Practical Handbook on the Deposition of Copper, SU^, Nickel, OoUL 
Aramininm, Brass, Platinunu dkc., &c. By J. W^. Ubqu^kt, C.Ev fonrn 
^ £dii^, Revised. Crown 8 ^, cloth • . . , 3 /p 

* " Ah esceilent practical manuJ."—lfMgi»r(WNr? •* '' ' 

** Aft (MceOent work, giving the newest infM/matloa' ytummt, • 



IN D^^mAJ. AND USBi^L' ARTS^ . 39 


BLECTJil;6TYPV>(a. 

'' production afid M ultipli 
LlectrO'Depdtution 

r practical «h 
1 the metaS ui 


The R^roduct^n afid MultipKcation of Printii^ ^rfaces and Works of Art 
.^.UkQUHART,C.E. 


% the 
cloth 
••The 


[etals. ByJ, 


MQUHART, C.E. %0wn Svi 

. alt 

Is thoroughly practical «he liader is, thArefu#, conducted tl^ugh Uie leading 
. then through the metaS used by elect rotypers, the apparatus, *nd th Aepositing 
the final preparation of the wotk.Tt-Art Journal, # 


GOLDSMITH’S HANDBOOK. 


Biy ^^RGK E. Gee, Jewelieii &c. Fifth Edition. lai^, cloth 
'•A good, loun^educalor. ’•-aWer’^fjm / four 


a/0 


silversmith’s' HANDBlboK. • 

By (Norge E. Gee, Jeweller, &€ TlAd Edition, with nvnerous lllustra- 

dons. lamo, cloth • • • • 3/0 

The chief merit of the jgotk is its practical character. . . , The workers in the trade will 
- ^"-over Its merits when thef sit down to study it."— Aiechantc. 


*^^Thi abov^wo works together, strongly hi^^bt^nd, price 7s. 

“'sheet m^tal worker;! instructor. ^ 

Comprising a Selection of Geometrical Problems and Sractical RulS for 
Describing th^ Various Patterns inquired by 2 inc, SbetE-^ron, Copper, and 
Tin-Platp Workers. By Keuhen Henrv Warn, Practice Tin-Plate Worker. 

Editionr Revised and gftatly Enlarged by Joseph G. Hor^^,* 
aTm.I.^.E?^ Crown 8vo, '.*54 pp., with 4p Illustrations, cloth . . 7/6 

SAVOdRIBJ AND SWEETS 

Suilablt for '•Luncheons and Dinneri^ Hy Miss M L. ^Mrs.*A. 


Ma 

^ 0 , 


Twenty-^inth Edition. F’eap 


acaire). Author ofl* Breakfast Dishes,” &c. 

0 , sev^d ? . . . 

BREAK4^ST DISHES 

For EtJfry Morning of I'hn-e Month*!. •PmMiss Ai#bn (f.^rs A. Macairk), i 
Author of *' tavAiries and Sweets,” &c. Twenty-second Ediljoa. ^F’eap 8vo, 
sewed • • .1/0 

BREAD & BISCUIT BAKER’S & SUQAR-BOILER’S 

ASSI5TANT. 

Including a large variety of Modern Recii||s. With Remarks on the Art of 
Bread-muing. my Robert wells. TbirdlUdition. Crown 8w, clffth . 1 10 
•• A large nsAber of wxlnklei for the ordinary cook, & well as the baker. "—SarMrdfa> Review, 

PASTRYCOOK & CONFECTIONER’S GUIDE. 

• For HtAels, dResHturan^ and the Trade in general, adapted also for Family 
Use. By R. Wells, Author of “ The Bread and Biscuit Baker ’’ . .1/0 

•* We cannot speak too highly of this really excellent #ork. In thesedans of keen competition 
o«r .Mders cannot do better than^n|:hase this book .' — TtmeM ^ 

ORNAIWENTAC CONFECTIONERY. • , - 

• A Guide for Briers, Confectioners and Pastifcodks ; including a varietv of 
Modern Recijies and Remarks on Decorative and Coloured Work. With*iM 
Original Designs. By Rohert Wells.* Crown 8v^ cloth . A . 6/0 
••A THluable work, practic al, and should be in the hands o” evexj^k# and ( 
tlM Uustrativu design*' areWonh trelile^ho amoun^charged for the woxk."—SaAet*s 

MODERN FLOUR C0>IFF4;TI0NEI^ 

Containing a largt Collection of Recip» for Cheap _ 

remiul^ on the Ingredients Used in their Manufacture. By R. Wells. 1 1Q 
• • ••The wodc is df a decide#y practical character^agd hyivery recipe ri«aid Is had to ecgntmlpal 
•North Brttuh DaUy Matl. - 

iND STAMPS 


CQ^fectloi 

ZHmet. 


RUBBER lU 

And th.^Ani| 


mipulalion of Rublier^ A PrAtiwl Treatise on the M^u^tj|j-e of 
idiaruUbitt Hand Stamps, Small Anidel df Indiarubber, The HeUkogrtpb, 
* Special Inks, CementSRand Allied Subjects. By T. O Conor Sloane, A, 
pO). ‘Wi^ qurifcrou^Uustrjtions. Square 8vo, cloth. . . 6/0 
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“• HANDYtobj^ScPOijWNDIORAFTS. 

^ ^bV PAUL N. UASLCTCk. 

Editor cj( ” W^rk " (New Serie<^, Author of " L^e Work,” " MiPing Madiines," ftc. 
Crown 8vo, 144 ^p., price is. ea<^. 

tS^Thest Aandvbooks^v« been written ^ supply information/or Workmen, 
Students, &.%d Amateurs t« the sew ral Handicrafts, on the actual Practice of 
the WoRKSHoiV an^ are intended to convey in plain language Technical Know- 
ledge of the several Crafts. In describing thteprocesses employed, and the manipu- 
lotion of fiiatefial, ytorkshop terms are used ; "workshop practice is ftj^inrezplained , 
and /the Uxt is ftetly tll,ustrati'd with drawings ef moietfi tools, ttppliances, and 
proUsMs. ' (- 

METAL TiURNER’S HANDTBOOK. o. 

A Practical Manual for Workers at the Poot-Lathe. With 100 lltastratlons. 

i ^ ‘ 1/0 

" The IxKik will be of service alike to the amateur ami the ardsan tutver. It dlsplayf 
thorough knowledge of tlatsul^l.' —.9r<i/.rMiax {4 it 

WOOD TURNER'S HANDYOOOK. “ , 

'''A Practic^ Manual for Workers at the Lathe. With over zoo Illustrations, 

' * . •* 1/0 
" We recommend the bonk to young turners and amateurs. A multitude of 'Qrorknen have , 
I hitherto sought in vain for a manual of this s)>ccialjfidustry.''>-Af«A«>»l«!V Horrid. . 

WATCH JOBBER'S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting. , With upward* ol 

zoo lllu.strations . . .1 /(% 

( '* \)fe stroSi^y advise all young persoi „ connected with the watch trtde to rfcqulra and study 

this Inexpensive work."— CfnArMrorf/L'AniMMr/r ,, 

PATTERN MjitKER'S HANDYBOOK. . 

A Practical Manual on the Construction of Patterns for Fouuders. With 

upw.Trds c^ioo I/jusirations '*>* , . 1/0 

"A must vaiudiile, if nut iiuiis]iuiUabh>, m<inu^ for the pattern laaker.”— VITnewUcdfC. 

MECHANIC’S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulatfpn, embracing Information 
on various Handicraft Processes. With Useful Notes and Miscellaneota 
r Memoranda. Comprising about 200 Subjects 1 /Q 

“A very clever and useful boot/wldch should he found in eTerv workshop ; and E sbouJd 
certainly hkl a i^cc in all tvcluucal schools, '—itaturday Review. * 

MODEL ENGINEER’S HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 
upwards of 100 Illustrations . . ,s .t> ..s 

"Mr, Hasluck has produced a very good little book,”— //MiWrr. 

CLOCK JODBER’5 HaSiDYBOOK. , 

^ A Practical Manual on Cleaning, Repairing, anh' Adjusting. With upward* o# 

• - zoo Illust^ktions f 1/0 

" It Is oC'jestimable !.er|^ce ^ those commencing tl»e trade."— CewwAy SWndmrd. 

CABINET WORKER’S HANDYBOOK. 

A Practkal ^anilkl on the Tools, Materials, Appliances, and Processes 

• tilplweTin Cabinet Work. With upwards of zoo Illestrations . -, 1/0 

" Mrr Haduck's thorougli going little yandyboolflis amongsetbe moM practical guides w« 

have seen for Imglnnors In caUnet-worlc.^'— Sa/writoy Revie^, r, 

’ WOODWORKER’S jfANDYBO'OK. 

Embraciag Infoimation on the Tools, Materials, Appliance* and Proces^ 
a • EmployecTinWoodworkiM. With 104 Hlusiratiols . .' . .MQ 

'* W^ltm by fman who knows* ot only how work oufibt to be dona, but how to do H. aao 

how to convey his knowledge to otlier5."—A«irx««n>»g. , ^ . 

••Mr. Hasluck write* ailmirably, and gives coinpTata ^ 

'• Mr. Hasluck combines Uie«*iienmiE8 of a practical teacbm with the ..ynlpul ative iMi «td 
tdealMie of processes of the tAmed mw^tanlcUn, and tha manuals liB*: marvil^ of srhak 

''^Sfpftdto*wor*k^ii^/*^ sad degrem of «rpafl«B(^”-e/M(y Chreeikif. 

% •* Coadse, daar, and practicai''— JSaiNniay Review. — 



COMMERCE, iTOflJSt TABLES, **. 4« 


COMMERCl?, •CoC^TINGlHpjaSE WOEfK, 

ta 2 ^^s, eVc. 


LESS0N5 IN COmJHBRCE. 

By R. Gamharo, (Athe Royal HiRh C 

• Kdit^fl and ^vi%*^1)y J%MFS 

Law in Kuik s (aillege, f.ondon 


.MFS^(^m 1 , Prof#sor oyCott^erLc and Commercial , 
•Koi^th Edition. Crown 8vo, cloth • . 3/6 
* 1 he mililislK®. I'f this w<irk have reuder^l rnnsidftahle service to tlie cause of commercUl 
* djf.itiwii itvTlie opportune production of Ih'- ffluine. •. The work is pcLi^arly acceptable I© 
I'liiilisli readers mil an adimr.dde aihluio^to existing class iKKiks. In a phr.is* we think the work 
itt.nns Its obit ( t m furtushing a brief accilfnit of those laws and customs of linii.h trade with which 
Ihe coinil^rri.tl man interested tltjrem shoiihl Ih- fainiKir ' — tkanihrr of i ommftcf "’journal. 

“An mv^iable guide m the hmids of those who are preparing for a commercial career, and, 

>n faefc the int<miiation it cimtains on matters of business should lie Jmpressed on every one.' — 

1 4 runTu, fl ' ^ • • • 

THE FORlflQN COMMERttAL C0RRESP(lNDEN’11k 

Ikiiu| Aids t^ Commercial Correspondence in Fi^^ ^^guages — Engli^, 
iM-em h,*Gernun, luuian, and Spatash, By Conkah^E. Baker. Third 
•iiinjon, C.-^efully Revised Ihroffghout. ^rown 8vo, clo’lh . . ^/6* 

•‘Whoc\e<^wlsli^ to forrestMind In all the Ungi^cs mentioned bv Vr Baker cannot d© 
idler thai*.tudy this work, the maten ds of which are excellent and couvemeiigy .'r.mged They 
onsist not of entm^liecmieii l< tiers, but— what are far more useful— short passages senttmes, or 

brasi-i exprcs5in^iii,same gcMieral idea m various forms 

■■ A careftlcxaiffiialiou has conviiued us tl^ it Is unusually coniple|^ell arr? ^-e^and 
rhrbU- ~ 


loit* has conviiit ed us tl^ it Is unusually coniple|^,^el! a 
The book is a thorouj^ly good one ^ ^ 


l-ACTORV ACCOUNTS: their PRINCIPLE^* PRACTICE. 

miiUbook fot Accountant!-- and ]Vlpufacturer.s«with^\ppeiid)ce.s on the 
ci Machine Details; iTieiIncome Tax iWts; the Rating oW 
‘nsili ‘ " 


Nomenclature^ — — , . , . 6. 

Factoric.s; Fire and Boiler lns11r|ncc ; the Factory and Wurksh^ A- ts, &c., 
including also a Glossary of Terms and a large number of J^peumcti Rulings 
By Emiuc GARCKiyind J. M. Fells. Fifth Edition, Revised and Enlarged < 
Bvo, cloth 7T 


Demy Bvo, i 


iieifial books Is o 


’i6 

n*le 

which we thoroughly 


ml assimilating the l-ai t uj Accounts to iJic general 

•H'hiirTc'i^srd by eximmnhuruughness Thero*rc few owners ' 

Jenve great beneht from the jMjrusal of this most admirable work. —Loca/ UirvernmeMt Ch onuif 

JVIODERN J^EJROLOGY. 

A Manual of the Mctflcal Units and Systems of the present Century. With 
an Appemhx containing a pioposed l^iglish system. r^’ ' 

j ACKSIIN, A. M. Inst. ^ E., Author of “ Aid to Suriry mctice, &c. Lar^ ^ 

“Wo'^rKoinmimd the wiA to all bitcrcoed In the practical refo^ of our weights .md 
.UK s "—Afmturt, 0 ^ % 


A SERIES OF METRIC TABLES 

In which I he British Standard Me.^ures and - -- 

, of the Metric ^>iem at t^-sent in U-se on the C-«ntinent. B) 
C.E« Bvo, cloili . - ' . 


•• Mr Dowling s Tables are tell j.iil#ogcther at a ipadV ' 

systom Into ^le other."— ^ ^ • 

•IRON ANb MWAL TRADg*’ ^OMP^NI^ 

• ro.,iex~diliously 


f any < 

WeiBTu.’Lom'Vs'.’Jjcr cwt. to i ws. per 
one shiimig per pound. By Ihom#.-^ 


ouxly A^ammnn ll.. V"'- “J lc‘ 

’NAh. • 

be found usefal in 


Amo«\AcfuI set of tables, noting like ^Tm«S7radra?the tsddes'^iuf be “ 



42 Cr6sBY %OQKhdOD"A> SONtS ^^TALOGUB, 

^ p — 

■ NUMBER, WEiaHTi Af^D ^•'<6ftr^lO(NA^ CAIXULATOR.. 

Containing upwaf li^of 9^0,000 Separate Catculations, showing at a ^lancc! 

,r., 2 Differentiate « «-u 


^ - 1 q«-. 

tons, vr:wts., qrs., anil lbs., from i to 1,000 tons. 
Public j^'couniant. Fourth Edition, R 
bound V. ' . 

It is as casj’ of reference for any answer or 
uaaccuuiits oift.stiniaies thedxKtk 


470 

By Wii,LrAM Chadwick, 
Revised and Improved. 8vo, i^rongH 


king uaac( 
infity of ca 
^ ‘'The 


’ »y number of answers as a ^tipnary. 
iii.i.uuiii> uiu.itiiii.iLvt iiiv,juuu>. iiiuM |<iLi»C invaluable to all who h.iC any consid 
calculations involvng price and measure in any duinbiii«rtibn 
i most perfect work ot tlie kind yot pre|PVed.’’— Htrald. 


THE WEIGHT CALCOlaTOR,. , 

Being a Series of Tables upon a New and Coniprebensive Plan, e^tiaibiting at 
one Reference the exact Value of any We^ht from 1 lb. 10^5 tons, at 300 
Progressive Ra^s, ^om id, to 168s. per cwt., andj^ontaiiiing^ 1 86, oocr Direct 
Answers, which, with their Combiii^ions, const.stmg of a single addition 
(mostly to be performed at sigijj'} will aJflford an aggregate of 10,266,000 . 
Answers ; ^le whole being calculated and designed to ensure correctness and 
promote d^!|pat^. By Henkv Harukn, Accouj^tant. . jixth Edition, carefully 
Corrected. ^Royal 8vo, strongly Half-bound . . . ^ . £1 fig. 

. ** A practical anA useful work of reference f<^ men of business generally."— w 

1 *'Ot pncoless value to bustnessidien. It is a necessary l>ook In £I n>''n;annie oilicM.''-> 
SMifUUJnd^tri^ent. 


TflB DI5^^0UNT GUIDE. 

Comprising several Series of T^les for the Use^ff Merchants, Manu^turttt, 
Ironniongers,*and Other.s, hy which may be ascertained the ‘Exact Prom arising 
from any md'e of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing A Price, so as 
to produce^^y oi|g operatiim, g(sum that will realise any reuiBm Profit after 
allowing one or more Di4lounts : t% which are adtled Tables of Profit 01 
Ad>guicq^om iji to 90 cent., Tables of Discount from il to 98) per cent., 
and Tables of Commission, &c., from | to 10 per cent. By Henry Harbxn, 
Accountant. New Edition, Corrected. Demy Bv^, half-bound . £1 0a, 
“ A book such as tins enn only be appreciated )>y busines* men, to wIkiid the saving of Him 
otMiiMving of money. The work must prove of great value to mercbeiiti, maaufacturefB, aaat 
geoera traders. "—A'rMr A Tradt c 

TABLE5 OF WA0E5. 

At 54i S^i 50 <>'1^ 48 Hours per Week. Showing the Amounts of Wages firoes 
One quarter of an hour to Stxty-four hours, in^acb aase ^t R^tes of Wag 1 
advancing by One Shilling from 45. to 555. per week. By Thos. Garrutt, 
Accountant Square crowq|8vo, half-bound • ?/o 

‘\ron-plaie weight tables, r 

'* For Ii#n Sbipbnili^rs,^ Engineers, and Iron 'Merchants. Containing the 
Calculated Weights of upwards of 150,000 di^Tercnt sbes of Iron Plates froan 
1 foot ^ 6 in. by ^ in. to 10 feetj[>y 5 feet by i in. Worked out on the lAtsis of 
40 lbs, loj^e %uare»foot of Iron of 1 inch in thickness. By H. Buklinson 
anil W, IT Simpson. 4to, half-bound . a . • A1 5t» 


ORIENTAL MANUALS AND TEXT-BOOKS i 

Notice, Messrs. Crosby I^ckwo^ & Son will foi-ward on a^lication a New 
and Revised last of Texi-bo«I^ and Manuals for Studentii in O/ientnl 
Ji,*^ua»ss, many of which are tis-sl as Texi-liooks for the Exapunations ^,the‘ 
Inmn Civil Service and the Indiiiti Staff Corps; alio gs Class Books in 
Colleges and Schools in India. _ * • 



AGRICUL WRB^ PA RMlflcf, 43 

AG»RIC^ULT^,S«^ VA«MiNGV 

gardening, ETC- 

B COMPLETE OrIzIIIR ArjD. FARMER'S* 'ANi5 

CATXLE BREEDER'S Is^STANT. * ^ • 

A Compendium of Husband^. Ori^nally Wiitten by Wiu,fKM Yooatt. 
• Fourteenth Edition, entirelj^e-written, considerably Jvarjed, and brought 
up to^ P resent Requirements,, by William Fream, LL.D., Assistant Cora* 
miftsnlMr, Royal Comraissioii^n Agriculture, Author ^ " The h^cnicnts of 
Agriculture, '.^c.* Aloyaf Svo, i^oo pp., 4So%llustiatioil!s, handsomely l^und. 


BOOK I. On^hh 'vIIrihtihs, Breeding, m 
RAaring, Fatffmng and Manage- 
ment OF Catile 
Book 11. on the i* 

AGBMEfrr OK THE I 

Book 111. oikihe Brhkding, rearing, 

ANDftlANAGEMHNT OF %DHbHS _ 
VOOK IV. ON THE BR^EIUNG, REARING, 

iK sffRr~ 


AND Fattening 

Book V. on the breeding, rearing. 


AMD Fattening of_swink. 


Book VI, on the DTAEAhES op live L Crops ^ 

Stock. • . ^ . Book Xll. MonthUv Cali 


“•T 

/E L 


• £1 ITs. 60. 

Book vi 1. On 1 -hk Brehdini;, Rearing, 
AN^ Management ofMPoultry. 

Book Vill. On Farm oi'Fices and 
Implements ok Hushandky 
Book IX on the Culiukh and Man- 
AGESlENr OF GRASS LANDS. 

Book X. i^n bhe Cultivation and 
Applicaiion of Grasses, Pulse and 
Roots. . ^ 

Book XI. ON Manures and weir 
Application to CiCass Land and 


Farmwork. 


■hniurs op 


Dr^^cunLlii be congratiiUted on the successfiflictteiupt he has made to Rive us a Bbrk 
iictroctoBe the standard classic of the farm jiractice of the couptry. We ' 


which will at onctroctoBe the standard classic of the farm jiractice of the country. We believe 
^at It will b0 found that It has no compeer among the many works at present hffi sistence. 


" The boolP iiiiist\)e re<.ogmsed as occupymg tIM proud {msitlon of the inlkfexhai .iv» wBrk 
of refergice in the linglish langu^e on the subject with which It deals ‘ —Aihenatff't 

"Tne most conmreheiislve piide to modem fanii practii o that crlstAn the English language 
to-day. . . . Bhe ixHik is one that ought to be on every tana and m t^ library every land 
owner "■—Mark f^ne hxfirtss, 

“ In tH>A^^ exhaustiveness and accuracy the work wilt certainly hold a , eniiuent and 
onique posituni mfnng books de.iling with scientific afncultural pracBie. l^s, in f t, an agriedi- 
turai library of itself —Norik Hrtitsh Agrta^urtst. W 

FARM LIVE STOCK OF GREAT BRITAIN. • * 

By Kohert Walla^, F.L.S., F.R.S.E.. &c., Professor of Agiiculture and 
Rut al Economy in the University of Edinburgh. Third Edition, thoroughly 
Revised and considerably Enlarged. With over 120 Phototypes offPrize 
Slock. Demy ^o, 384 pp., with 79 Plates 9 )d Maps, cloth. . . 1 2/6 

“ A really uwiplete work on the hlstuiy, breeds, andpnanagenient of the fa^n stwk of Great 
Britain, and one which is likely to find its way to tho shelves of evory country gentleman's library.' 

"The ‘ Farm Live Stock of Great Brit.-iin’ Is a production to be proud of, and its Issue not the 
^tt'.of the services which i^s .luthur h.cs rendered to agricultural science,”— A 

NOTE-b5oK* of agricultural facts & FIGURES 

^ FOR FARMERS AND FARM STUBHNTS. 



CONTHNl ^ -bVmVEYiNG ANP T.PV HU iNCi. -WRIGHT'S AND MEASURES.-M ACHINHRY 
▲Mf) WlILDlNGS — 1 ABOUK — OHFKA 1 IONS. — RRAINING. — EMBANKING. ■^GEOl.OCflCAL 
ffw-SoA - .SOIlt - MANimVS.- - CROPS.! ROIATIJMS - ffHKOS* - 

FMi iNG -Hairy . ~ki\ h St ouk -Horsfs.- Cattle. - SHHEP.-fe^ptfuLT ry^ 
FORBSTRY.— HoK 1 ILULl »*Rh — Mit.iELLANI>q|JS. 

•• No fan#:r ..ml rertamly no ,*ri. ultural student, ought to bo without this mullum iM-farvo 
..1 pf Ji sub). Lts umiifctcd witnthe lut* "—NorOnrtpslAA^natltwnst. u c i 

"*“* MTi.fr Un - iH.. ltiil»i.k cut mis i l.iri'6 .-uiK'Uiit of useful information Jipon a^ kinds of 

the EtfeMENTS OF AORICULTURAL GEOLOQY. 

A ScielliffAUi to Pram, al VW. fi. % PkiJmsh McfPNNKU. Aurbar «■ 

irltb, Mid de haie nothing luTsimud pr.i'si to o 
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BRITISH DAIR^INd. , ^ t 

A Hand^ Volume on the Work of the Dair]|.Fa»in. For the Use of Technical' 
Instruction Classtsl'Stiylents in Agriculture Colleges and the Wor' ing Dairy* 
^ armej. By Prof. J. P. Sheldon. ,t^th Illustratio).^. Second Edition, 
Reviseil. Crowm • fr • ,x . • . • n • 2/6 

V£:oniidt..tiy roi.(ininicn6cd as a useful text-buev on dairy t»tm\ng."^A/rHruUural GatetU. 
*• Probj^ly the best half-crown nianuaX.on dairy work that has yet been produced."— iVarrt 
BriHsk Ap^'^rtst ^ 

“ It IS the ^'un ■_ -st little work we hare yet seen on the subject."— TAr Timrs, 4 

MILK, CHE^,SE, AND BUTTFR. 

« A Practical Piand’took oh their Prooerties and tWPr' isses of their Produc* 
tion. Including a Chapter on Crean. and the Methnd.s of its Separation from 
Milk. By John Oliver, late principal of the Western D;>iry Institute, 
BerkeI<V. With Coloured^latcs and 200 Illustrations. Crown 8vo clocn. 

' 7/6 

•* An exhaustive and ina.<)terly production. It may l>" co«ll.tlly rccoiiiinendcd t all student! 
end practitioners of d.iiry science —No*'th ISrttuh A^rtcultw^tt „ 

“ We recommend this very comprehensive a.id carefully wrnen book to dairy -r....-ners and 
students of dairying. Ills a uistmct acquisition to tf» library of tfto agriculturist ' —AgrtcuUm tl 
GatetU. ' 

SYSTEMATIC SMALL FARMING. 

Or, The* 7j.es>x>.ns of My Earir«- Being an introduction to Modern Farm 
Practice for Small Farmers. By R. Scott Burn, .^uthoi of “Q'^tlinesof 
^ Modern Farming," &c. r^own Bvo, cloth. • . . 6/C 

•' This Is the coinpletest tiook of its class we have seen, and one » Ich every .nuateur farmer 
will read with p asurc, and acce|)t as a g'lidc "—huld. 


OUTLINES OF MODERN FARMING. 

By Rf Scott Burn. SoiLs, Manures, and ^rops— Farming and^arrains 
Economy — Cattle, Sheep, and Horses — Management dt li'^iry, Pigs, and 
Poultry— Uiilisation of Town-.Sewage, Irrigation, &c. Sixth Edition. In One 
Vul., 1,250 pp., half*bound, profiLsely Illustrated . . *4 , *• • 12/0 

FARM ENaiNEERIN^.The COMPLETE TEXT-BOOK ol. 

Chmpnfmg Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, helices and Gates ; harm Buildings ; Barn Implements and Machines; 
Field luijilemeiits and Miichines; Agricultural Surveying, &c. By Professor 
John Scott. In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

* 12/0 

'‘^V^pitten with great care, as weD as with knowleilge and aliUlty. The aiitlmr hit done hit 
work well ; weQ ave found him a very trustworthy guide wherever we have la ted lilt stateinentf. 
The volume will Ijc of Rreat value to agricultural studontt.' —Mark I^nt 


THE FIELDS OF GREAT BRITAIN. 

A Text-Book of Agriculture. Adapted to *4e Syllabub of the Science and 
Art Department. For Elementary and Advanced Students. By. Hugh 
Clement.'' (Board of iVade). Second Edition, Revised, with Add' ions. 

iSmo, cloth • ‘ 2/6 

" It is a lonp time since we have seen a book whirh has pleosecf'ut more, or which contains 
fsu^ a vast and uselul fund of knowledge."— /'dfwo.Ama/ 7 rl^r 

TABLES and MiSM&RANDA for FARMl^RS, GRAZlI^RS, 
AORICULTURAL 5TURBNT5, 5URVBY0R5, LANp a 6BNT5, 
AU<^10MEBR5, &c. 

fyith a' New System of Farm Book-keeping. By ‘Sidney Francis. Fifth 
Edition. 272 pp., waistcoat -pcAet size. Imp leather . 1/8. 

" Wetehing less than r i*at, a^ oA:upyiiig(i<mnore trace than a match-liox. It contnint a matt 
of facts and calculations which baS never Mforc, In such handy been ubtolnaMe. Every 

operatitm on tli 0 farm is ddhlt wI 0 i. Tlie wdik may ti« taken as thoroughly accurate, the whtde of 
the tablet Ifaving been iprited by Dr. Fteam, We cordially reconiiueud 

•• • 

THE • ROTHAMSTED EXPERIMENTS AND THEIR 

. PRACTICAL LE550N5 FOR PARMBR5. 

Part I. Stock. Part ll. By C. J. R. Tippe«. 'Crpwn 8 yo, cloth. 

•• 3/6 

'^e have no doubt that the book will l>e welcomed by a large data of ftmert and othart 
iinterected In agriculture.*'— SAsniferif. . 



AGRICULT0e, fARMiFIb, ^gArPBMING,^ 


•r 


• • 


PeRTILI5.W5 /^D FfeiDV<)b%51|UFF<S. ^ 

Their Properties and %se* A for Practical Fanner. B3 

BbrUaro Dyer, D.Sc. (Lond.)*^ With the Textgof tue^ertilisers and jj^edinf 

Stuffs Act of iBg3, The Regiil; ' " • . - 

and Notes«n the Acl hy A. J. J 

.... . w - - w ^ 


l^edi 

pns and Forms of the Board o^AgriSilture 
|vio^’.A , Ll«M.^Fonith Edi^n, Revised 

“This little book Is prcrisely what It profussft to lie— 'A M.iiutbook jMr^he Practlca 


Crown 8vo, cloth 


Infunnation in so inlelliRible a form." 


Ibook Ipr” 
so 


• ^ A • ^ 

BTEES, FOR Pl^iASURE AMD PROf^IT^ 

A Guide to t^ Manipulation of Bcc*^ the #roducti(||i of Honey, and th 
general* M anagenieni of the Apia(^ 1 % G. Gokoon Samson. Witl 
numerous Illustrations. %own^vo, v inppei ..... . 1/C 


BOOK-ftE^PlNQ for*FARMERS and ESTATE OWNERS 

^ A*PracUcal TreatisA preseiiling«in Three Plans, A S^tem adapted for a] 
Classes of Farms* By Johnson M. Woodman, Chartered Accountant 
• Fourth KdilioTl. Crown 8vo, cloth. •• t 7 «sf Publtshtd. ^ 

•' The volume is a tapjfcU study of a most Important subject."— 

, • % • • • 

JVOOISJAN’S.WiARLY FARM ACCOUNT BOOK. ^ 

Giviiic Wllklytf.,ahour Atcount and Diar* and showing the Income an 
RxpetWiture under each Department of Crops, Dive Stock, r*iry, &c., &< 
With Valiiatflin, Profit and Loss Account, and Balance Sheet at the i! nd ot th 
Year. BjajoHW^ON M. Woodman, CbiiteTed Accountant, E litioi 

FoHo. half-bound . . . . T . . ^ 7/1 

" Contains e^ry •egulsite foAteeptng farm accounts readily and acci#.itely,"— 


THE FORfiiNQ GARDEN. 

Oc, How to GrowsKarly Fruits, Flowets afi Vegci^les. ^ith Plans an 
Ksiim.iies for Building Glasshou-lls^ Pits and Frames. Wit^ Illt^^tralions 

By Samuel Wood. Crown 8vo, cloth 3/< 

•• A Kuod book, contaimuK i^re.it deal of valuable teaildiiK Crterfcni-rr' Managtnt, 


A PLAIN GUIDE TO GOpD QARI^NINQ. 

Or, How It Grow Vegetables, Fruits, and flowers. Bv S. W<^od.* Fourt 
Edition, with considerable Additions, and numerous Illustrations. Crow 

8vo, cloth 3/1 

" A very good twok. and one to Ui tdghly recommended as a practical guide. The practlci 

, dlfUtlons are excileut 


MWLTUM-IN-PARVO GARDENING. 


Or, How to Mak^ One ^ 


.e Jrip of Land prodme ;£62o a year, bv the Cultivatio 
S Fruits ami Vegetable^ also. How to Grow Flowers in 
%o as to realise p* annum clear Profit. *y Hamuei. Wo«>, Auth^ 

'‘^oodGaidening,"&c. Sixth Edition, Crown 8vo. sewed . ^ . UN 

THE LADIES MyLTUM-IN-PARVO FLftWCRAlARDEN 

• AndAm|deu.'sCo.ifpl"icGufte. By A Wood. Crown 8vo, cloth . 3 /( 

POTATOHSi.HOW TO QROWwVNd’^HOW THEM.. 

. , A Pr«ci^«l •Oin.l. >a 'h. CuU.v.-.uon and GMctal Hcnunai* of tit Po» 


By J. Pink. Crown^ 


A 


C/I 


MARKEt'aJID kitchen OAimENlNQ. 

. C. 'WVSn.w, 1 “ KJi™ o'; 



BVERV MAN’S OWf/ l^WYBfc , ' 

A JHawiy-Bodt of tu*; Pjn«dples of tisip ,11^ Wkh a ijCoMcisb 

J>WriONARV OV LroaI- 'I'rrmv % a 'iMnnk'yilli. Poiry-keconil Kdiiioiu 
carefuHy'f Kcvifiied, suhd cofooM^ni; j,*Je** Act*' irf' PBrlmrain^ in> liujing the 
■ P;evcHtf!‘t 0/ Cruelty vt) Cutldtm At.i, ,", ; Weights and Meajure^ A d, tg(H ; 
LiVnist^r Ad, nio+'; She'' i^cJric, >4; wt wr.H as the Motn* Car Ad^ * 

IQ03; E, ‘hhxm'mt of ( hiUren Act, Poor Prisoturs' liefence Ad, 

iQi>\, &c. Jiitiyiul Dei i\tiins prot»ou;i urag tlie.year hav<‘ ako bten d«^ 
noted. Crowp^yvt', r>’'o i',> , airon^ly Ivmtid iU-idlotb. ' [Just Pu‘''*'hfi, 0 /^ 

Standar,; U ‘a; k oj de/ertHCf /<\ims A .'TptTOMK of TMK 

Laws of t.Nf.i Ann. {awonfsf ether 

" ' . Q 

THl' RIGUKS AND WRitNGS GF T’DIVIDUALS 


Landlord and TENA^’r 
VRftIMRS A\D PUKC HA'it'RS 
LRA.SPS AM) MOKTGAGKS 
lOlNl-Snoi K COMPANIR'' 

MASTFkS. SHRVAM'S AND WokKMHS 
CONTKj^nS AT D AGREEMRNTS 
Mon,'. .LHN'PiNr,. 'lOKRTisiuf 
PARTNVRSIUP. SfilM'lNC. l.AW 
Sale and Purchase < ’ woods 
CHR^ jUHS, Bills and noli s 
Pills op salh, Ba’-krup’’'! y 
L iR,,, Fire, and Makink insukanh* 
Libel and bi.ANDEK 


triminal V*"' m 

Pari IAI<''f>N'T ARY ELFCTtONs ^ 

; M)l NTY CoUNf II s ■- - 

j I»l' IKK.r AM> ^Akl^B COlTNCILs 
. IIoKoI'i.H Court •'AnCliRR 
,_,TRLsIHHS AM) bXRC lOR*? 

1 CLI'kf.Y AM) CHURCPMfARD) Ns 

CopYKiCHT. PATHOTSf Trade Marks* 

. HISI'AND /Nl) IXiVORCF 

. Infancy. Custody trow kn 

, ''tn.iic hpai.th A.'rt) mDSANi:®'* * 

I Laws, CamiNh, innklbfbks 

I Taxes and Death ‘■Qnhs 


toRMs OP Wills, Aurrrmpnts. notices arc. 


— » .* 41 

wUm^ Tht.fi>;e>.i 0/ tkts UAr> is to tnablt those ivko rotsuH it to httf> thtmuhre to ihs 
Um ; end thereby to dts/S nto, os for os fosstbie, tvith f* a/<oh>«6.' ottistomt and enMet Therm 
art many tofWiA'i which ptrso*,i subrntt to from Hme to .‘.me through nrt 

knerwittg Maw or to'U/ply fen redress , nnd rnony fersons hare as grtat •* dread of a 

lawyer's e^ce as <1/ a iiotf s dfH H'tth this book of hart a tt ti behered that' t«,v a SiX-AND' 
ElGHTFENCB may b r.tavfdg\ mam, a oororh redressed . many a rtoht reciaimur , many a law 
tutt avoided; and many «« n% abated' The locrk has trtabltt/ied Aself ai the standard legal 
adviser <tf all elasser and has also made a reputaum/or ttself as a useful hook of rtferenafo* 
lawyers rest'.iiHi; ‘‘-i a dutanee from law Uirurtes, who are glad to have eot hand » work 
embodying rount decisions amt enactmerets. 


*,* Opinions op the Press. 

ft 

“TBc Tmount of informiroti .'n.n in the volunVe i\ simply MP.ntitsf fill, Th* <)Olill^ulE#i,^i 
pDpulaiity t).’tlie -nrk sJiows lU !t lUiiltiij .i tisi'fui purjHnM; /iPk) yawmi*/. “r 
" A« n book ol rcfi'riTK'f ilif. v iLoot is witbiwt a mal. /’a<V btatl Gaeeite, 

"NoEnKl'“>linmn ou^Iit t« 1." viitl.i.ut tli« boOk,”-~£wir^M«r, 

*' Oilffht to Wia cvtfry biiMtiess i .sCiLUstilnfnit anJ in all lihraripi."— 

“ Tl)f ‘ Cfiaoto* DittioiuHy adds r,r.r)4ifJor»W> u> ita valu * '—IPestmi'rtsfer liwootte. , 

"It 4 acoRiftato code of 'Ensfiisi) Law written tu plain laitRiiaita, which all can u&iilSMiand 
. . SbR^ ba ^ tbo, hands of every I Lslness man. and all who wfu to aboUsb iawyen* MtL' "» 

Wookty Timei. t i.^ 

I* "A UMlftli and concise •phom*' of IheUw, nmioitctJ with 1 on^frJeIahWa)f4TL’'~f.«w^ft^f•M^K« 

A cohqctea d' *st of the most u«wful Pilis Wlii> h tonstuu" hnifttSh »w “'-■fJlo/’r 
V ^Adli>^eiM|^ dpa)k Rdmlr^S’ly |n:BnKLd, and adiidrahl) clii«p.'‘>i|Liwb Mercury, 
f A Comph'Tc epitoi'm n( the Enfllsh law. So plainiy written that be wlRia 

niM may fb!l4» *««V understand ' -Hgaro. * ' “i 

« A i«{dloffijii%i)f le^5{d'»f»‘lfell imt together. The bool(|b|i<J*Wry u«Elhl 


labour CONIEMI^ .,4 

f' , A Popular Hanwook oq^tiiib t^v of uontracts for’^OflcsInRi Services. By 
" DaVid Git.noMS, Pburtlvl^^, f iib Appendix of Staj^s T. V. XJttlikV, 

Soliciwf. ^cap. ifl, dkKt " . 3 / 6 ’“ 


MkEW, & CO. Ll)., PRINTEKh, LONDON AM) TaMlKlIKIft. [ar6: 



^CIEUlhPlCj'd^ JECKNKML SERIES 

_ _ j— ^ 

. MATHEMATICS, AWTHMETIC, &y> 

• • * ' , 

Geqm^y, Descriptive. .T F^Hkathfr • j • ■ 2/- 

• Practical PI|^ei^£ieotnetrt J, F. lfKAT*Ku# . .'sj- 
Analytical Geometry. J. B anw & 4 ^ ‘fJNO. . 2/ 

^^eom^try.* l^ir^ 1. (Kndul, tiks. 4 .— II].)* H. Uw 1/6 
PanlL* (Efdid ,uoks IV., V., VI., XI., 

• XII*). • H. Law . . . ' . i/o 

^ Geometry, in 1 |jol. (Eiicln)’.^ Kli'imiiLs) 2/6 

^ -Plane Trig^on^metry. J. i/(« 

• Spherical Tr^onometry. J. Uanx . , , a . i/- 

abov^ vol^.. ]k)uik 3 tagetlii i . .1 *’ . ?I 6 I 

* Di^fljrenfial Oalculus. \V.^. ri.»\\om.Housit ' . . i/(> 

.Integral Calculus. H. Cox . * . . . i/- 

AlgeBra. IIaooon 2/- 

•k Key to slit?^ . ‘ ‘ 

B<jok-keepjng. J^Haddon • • ■ ' • ’ 

Arithme^c. J, It. Youno . . • . L ' 

Key t6 iitto . . ./6 

Equational Arithmetic. W. . i/o 

Arithmetic. J. IIaddon .• . . . . tt '» i/b 

Key to ditto i/^ 

Mathematical Instruments. Heather & ^YAL'flsLl'Y 2/ 

’ Drawing &. Measuring IjistrumenJi^. .f. F. Heather 1/6' 
Optical ipstruTnents. J. F. Hkati^su . . ^ . *1/6 

Surveying & Astronomical Instruments. 0. F. 

HeA'IHKR . . . 1/6 

• Til# nlxfv’e f vols% bound together . . . .4/6 

Mensuration and Measuring. T.i^akee . , . , 1/6 

Slide Rule, &. Hov^to Use it. C. H »ai,e* ' . .2/6 

Measures, Weighty & Moneys. W. ►S. 1 >. Wool»>u.se 2/6^ 
Biogarithms, Itreawse on, with TaWes# 3/-^ 

Ctkmpound Interest and Annuities. F. Tik man ^ 4/ 
Compfl^dious Calculator. H. O’Couma# • • X • 

,M dhei^ti-s. *$'. Camhin . . . . 3/- 

Aslronomy. K. AIal* & T. Ly*n ^ | • . 2/- 

Statics*and Dyaamics. T. • • •• • »/6 

^ Superficial Measurement. J. Hawfinch^* . • ! 3/6 

• , *'• 

CROSBY rfot^WOOD SON, 7, Sulionefs' Hall Court, E.C. 


)(!EALFS SCIEVTIFIC !i .ttdHNICAL SERIES. 

:1 j «__<•< 

' BUILDING ARCHITECTURE. 

Buii ; ine: Estates. F.''Maiti,ani> . , 2/- 

Science' of Building. E. W‘’'rAi:N . . . .** '3/1 

Building ^ Art oE, E. DoBson arid J, P. Allkn . 2/ 

Book on Building. Hir liECKKrr*'' .<* , 4/1 

Dwelling '^iouse^, Eruption of. S. If. Bic^ioks , l;( 

Cotfage Building. C. !>. A^,len^ 2/- 

Acoustics of Public Buildings. T. R. Smith. 1/1 

Practical Bricklaying. A. Hammond . .<,..!/( 

Practical %rick Cutting &' Setting.^^A. IIammoni . i/i 
Brickwork, F. Walked* . . . " . • */* 


Bricffe'^n^ Tile Making. K. Dobson . ^ , 

Practical Brick 8 t Tile ^ook. 15 ’ubm)^A HA]\rMOND 
Carpentry and Jc*>iery. T. Trkdoold & W Tak'n‘ 

Atlas of 35 jdatos to the above 

Handrailing, and Staircasing. G. c;olli.v;.3 . 


j/~ 

61 - 

3/6' 

■'Oh 

2/6 


* Ci^jlSlar Work^i CCrpentry. G. Coll//. os . . 2/6^ 
Roof OSirpejitiV G. Collinos . ' . < *’.2/-* 

CoiVatr^iion of Roofs. E. W. Taiin . * « ■ lA-* 

Joint^j: ussijsi by Builders. J. W. Chiuhty ’v . . 3/- 

Shoring. G. H. tCiiAGRovK . . * . . . 1/6 

Tim'ber Importer’s & Builder’s Guide. R. E. G randy 2/-- 
Plumbing. W. P. BpOHAN 3 6 

Ventilation of Buildings. W. P. Buchan . 

(Practical Plasterer, W. Kifiar .0. . . . 2/- 

House-Pdinting. ®E. A. Davidhon . . ' . • 5 /- 

Elementary Dficoration. . 1 . W. Facky . . . . 2/- 

Practical House Decoration. W. . . jf/6 

Gas-Fitting. J Black * , . , 2/6 

Portlahd jUemenltfor Users. H, Kama . . .W2/ 

Limes, Cements, & Mortars. ^( 9 . K Ui:rnkll . . 1/6 
Ma,ron^y anj^ Stone Cutting. 1 ft Dohson . . , 2/6 

Arches, Piers, and Buttresses. W. ffiAND • 1/6 

Qfeagtitles ^nd Measurements. A. C. Beaton 1/6 

*'Cen'iplete Measurer. R. Horion . . 4/- 

Superficial Measurerrtent. HawKinils ' , *3/6 

^ Light, fcfir use Sif Architects. ^K. W. Tarn ' . . i/6 

' H infs to Arch il^cts. Wtohtwi/'^k & GuilUume, 3/6 

Dictfegary^ of Ar^ite^tural Term% J. Wcalis . Si- 


CF^OSBY LOCKWVXJO SON, 7. Sutioners’ ^allkourt. E.C 





^CIENTH 1C. & , TEChtCAL^ SERIES. 

& arc/iitIhi 


eCTURE..-CTBM. 




BUIL^OINQ 

^Tropitecture, Ordews. W. H Ll 
A' rchitecture, Styles. T. % TtriiY 

.TXc r.ve 2 vois,, Vr - ■ 

Arc[^tecture, r^s‘y.^n. *E, T. GAiiBrxr .• # 

T!n« alK>v<^3 \ofs., Iiouim tf^et^er ^ . ,* 

Rr^HecAiral Modelling. ItiaiiAKD^oj^ , 

Vitruvius’ Arch itectui%. Jf Gwilt 
wecijfn (Architecture, liunl Abkrueen . *. 

; .JXhe uhyve 2 vt^s., liouiid t(>j/‘*tlu*r , , . ^ 

a 

C. • • . , fine APTS. 

P^inte'Ks. I*. 1 )ai:yl .* • 

Plating, Art, T.*J. GxjlljCK (^»J. Timh.s . ‘ 
OVrrtrflai of Colouring. G. Pielb&K. A. D.wins 
Perspective.- G. Pyne .... 

Gla^s Stamin^g & Painting on Ulad^ 

Njrasic ^^^.SPENorftt. . 

Pianot.) 5 f|^struqtion. C. C. .spencer ^ .■ 

INDUSTtSlAL & ySEFVL aRtS 

Cementsi Pastes, §lues, & Gums. H ('. vStanba.jk 2/- 
iKbcks, Watches, and Bells. Lord (LiiMuiour*' 
Goldsmith’s -Handbook^ G. E. Gee^ . 

Silt<ensmij[h’s Handbook. G. E. Gk|! • r- 

Goldsmith's & Silversmith’s Handbook. G.*K. Gfk 
H all-Marking of Jewellery. G. E. Gftv 
C^J rmt-iJIaklbr’f Gu^e. If, Biimeai 
P»' 1 h?t 1 cal Organ Building. W. K. Dii k.son , . 

Cojch Building. J, iV. Bitrukhr 9 . . • 

Brass Founder’s IV^nual. ^W. Graham ’ *. , 

^•ench Polish'jfig mnd Enamelling. ,B.,Bitm]^d . 

Hfaise Decoration, J. \V Eacev 

Lotter-I^inting Made Easy. . 1 . G. Bajie*ioch . ^ • 

Boot a»^ Shofcpnakinj^ J. B. Lkno 
pf^charvcal Dentistr . C. 

Wood Lngravirg. v'.^Kovv. ‘ ,• , .*4^6 

LaL,ndryyManagement . . •* Ws . * ^h 

^ :Jj * • — •— i 

GSBV k VOOl) & SON, 7. Stationery’ Hall Court, i£.C. 
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4/6 

r^hi 

.V/- 

2/0 

2/6 

2/6 

2/- 
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